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The first meeting of the Board of Directors of the Cak Ridge In- 
stitute of Nucleer Studies, Inc., was held in Cak Ridge on FeSrucry 14 
and 15, 1947. This meeting marked the transfer of the rmnagement of the 
Institute from the Executive Committee to the Eoa-d of Directord eccord- 
ing to the action taken by the Council at its Cctobcr, 1946 meeting. 

The meeting was attende2 by the President, Frank P. Graham, who 
served as Chairman, ad by the following members: ;esse W. Beams, &-nest 
W. Goodpasture, Paul Pi. Cross, George B. Pegrm, tlilliun G. Pollad and 
Frederick Seitz. Pad. HcGmiel was also present in an ndvisory ca?ncity. 

A 6mft of c: contract which h3.d been prep-med bjj the Mz-mhattan 
District was rejected 2.s unworthy of the extensive program for which the 
Institute was designed. The desirebility of hming the Cdssion give 
&re?-t thought to the suitcbility of zrrmgemnts for the administration of 
CEW resewch facilities in such c wcy 3,s to insure the develo;m,er,t on a 
stzhle bnsis of cn outstmdlng I.lationrJ Laboratory devoted to high level 
educntion of reseirrc'n scientists ad vigorous support of fudcmental re- 
ser;lch w9.s emphcsized. 

A committee ?.ppointed by the Chcirmm, composed of Dr. Gross QS 

Chcirm,ul md Dr. Gocdpnsture md Dr. Pegrm, dxw u? r!- stntement "Sphere 
cf Activity rnd Cbjectives of the CP-! RiCge Institute of Nuclcrr Studiest1 

.which wm submitted to znd ?.doptc:d by t>e Bop-4. Copy of this st?,tement 
w?s sent to the Councll memkers in Pkzch of this yecr. 
t'ne Borrd meetLng, Dr. Pollrrd worked with tha ri:se,-rch ?ad leg.?l divisions of 
AEC hare Et Ozk Ridge on tht. ?repy?-tion of I drzft of e letter contrzct 
bc?sed on thz stz-tament refaxed to .?-bow. 
of Field Cperntions of AEC md Fir. A, V, ?etzrsen nssisted in the develowent 
of this drpft md Pir. Willinms pmsonrlly brought it to the ?.ttention of Flr, 
C?zroll Wilson in b!,?sbington on Februqr 22, 
Pollard met in Washington to campleto the negotir.tions of t!iis Letter Con- 
trmt. 
the Cammission md Ciiscussed the Institute's progr-ms md objectives ?.t 
length with members of this di?p;.rtment. ;,nd dso with Dr. Fisk cad briefly, 
Kith Dr, B.zchcr, 
the pr0gr.m wLth Fir. Lilienthpl wd Mr, K?.p?.ck* 

1mnedir.tely fallowing 

Prr. Wdter J. Williams, Director 

Ten d?.ys lakr Dr. Gr,&m md Dr, 

Dr. Pollmd spent tho pericd Mrzch 5-7 with thz le@. diprztment of the 

Dr. Grnhm hcd ra op7ortur;ity to sps<'lk infonwlly cbout 

A revised dr.-ft, United St-tcs Atomic 3ncrgy Commission Letter Con- 
trnct No. AT-42-1-GEN-33, dctzd Flmch IS, 1947 rad prep,qr.cd in W.-.shington 
cs a result of tiicse discussions, w-.s signal by Kr. Killims on March 21 
ns Contrxting Lfficcr for tho Commission pad by Dr. Grnh'm on Mnrch 23 for 
thc hstitutc. 

Cf the msrrihrs of tlic Bopmi of Diructors initifLly elected by the 
Council nt its first rncdting in 9.k Ridga on Lctobcr 17,1945, Dr. G. W. 
Bezdlo rind Dr. N. Tuvc hcld ckcl.inc-d to scrx ad Mr. Dn.vid Lilicnthil hcd 
nccepted, but l..tcr on Iu'ovcnbm 11, 194.6 tcndcred his rceignrltion by lettcr. 
Tlic Presidant invitsd Dr, Jesse W. 3cams to sorvo '^is Gtmn;lte to Dr. Tuve 
md Dr. E. N. H;.r.vay :2s dtcrn?.ts to Dr. Bs?dle. 
those mcnbers in zccord-xre with Article IV, section 2 of the by-laws we& 
detornincd by n drawing cczlducted et tho mectiEg md thc rcjsult WP,S as 
follows : 

The tcms of office of 
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For three jr2fZ terms 2xpirir.g Junc 30, 1949: 

k- : 
Dr. Ernest Id. Goodp,-.sturc, Dorn of School of Hedicinc, Vmderbilt 
Dr. Jesse W. Be.-ms, Professor of Physics, University of Virginia. 
Dr. George B. Pegrm, Denn of Graduate Division, Columbia University 

I ,* -- . 
k" 
$ 
c?: ' For two yo2r terms cx2iring June 30, 1948: 
e 

Dr. Paul M. Gross, Professor of Chemistry, Duke University 
Dr. Willian G. Polfmd, Profcssor of Physics, University of Tennessc 
Dr. Frodcrick Seitz, Director of Trcininn School, Clinton L2-b.e. 

=-'--'- - 
L:h-:-. . 

1 

and Chrlmm of thg Dc-u.o3.tmnt of Ph&cs, Cirnegie Institute 
of Technology. 

l*r.: 

_-. .I 

For one ywr terns cxFiring June 30, 1947: 
.. . _. 

Dr. E. Newton Hprvcy, Professor of Biology, Princeton University 
The poistion left vacwt by Nr. Gnvid E. Li1ienthc-L. c1 .. . 

*. . 
Dr. H:wvcy resigned in M.?y md the resulting two vt?c?nt positions mrc 

L-: -. .. not filled by tho Bomi but wcrc left to the mnunl Council mec-ting for 
;:-r~gul~.r elections, 

The Borrd Elected Dr. Seitz as Vica PrGsident md Dr, Poll.md 9.9 

I_ - 
r ... w -_ - .~. ,... . 
'I ' 

-. 
:: Treasurer untFl dune 30, 1?.47, 
:.,.md hcs been secured, 

The Trecsurcr's bond w.~ fixed ct $50,000 

-- f r.. 

., .r 
r- . - 

- 
-. 

A nozincting pmcl w.s appointed from whose nomindAons en Executive 
5 -. . Director will bc stiletted. 'This nominp.tinn Umcl consists of : 

Eugene P. 'rjigner, Ch.-imcan 
Lee A. DuBridge 
Arthur K. ConFton 
J. 2. 0pFcnhc:imer 
Frrrington Dmiels ' 

Dr. W. G. Pollmd vm cppointad Acting Exacutivtl DirectoTuntil the Is. 

E- 
; 'pernment Director could bt. sclectdd. '?ha University of Tennessee gr<?.ntcd 
E Dr* Pollard a le.--vo of p.bsonce from Jmuxy 1, 19A7 until September 1, 1947 
E- e- to wmit him to serve in this cc-p?.city. 

E.; Shortlv nfter the I,ctter Contrnct was sirned the Atokic Encrm Cm- 

The pcricd from Mrsch 23 to A?ril 15 wn.~ devoted to dct.dls of orgmiz- k' &ation. Pqmcnts of univo;sity fccs wcre raquestcd ?nd lottcrs were written E: to Embers cf tha Council rc-prting on thc BoTrd meting. Dr* Gr.qhm .wrote 
the University ?rcsidznts c..t the S,TC tim. During tk3.s perj-od 0. rimbcr of 

E-- r. .- WoPle. wcre intzrvicwcd for yositions of A&,inistra?.tivz LssisLqnt to the 
k. Acting Executive Dixctor md of Gcn;.r.-.l Sccrct.-qr. 
F: finvlly s2loci;a.d f.or the forxer position ?nd enployed cn April 17. liiss ' 

Bmbaa-a blcClmnahm was sdectzd for tha lcttcr Pnd ccployed on .April 28. 

!ir. J. W. Kuxford wns 

.. 

UZb 



Hr. haford h7.s a 3.Sc. dcgrse in Business @dministrc.tion frm the University 
of Nebrrskn, h?.s e. wide aid vnried cxprienco in ,r.ccour!ting Fnd ndrrj_nistrntion, 
and has came to us frm the position of CbAcf Contr?.ct Ternination Auditor 
with Tonncssee Emtmn Corporetion, O?k Ridgc;. Niss I.'cClnmcihan dso crme 
to us frm Tmncssee I3.strr.m Corporction. 

The tire since April 15 hns been occupied in est,?-blishhg business 

During this 
ud Pdninistrctive procsdwes nnd in getting prc-grms, mthorized b~ tho 
Letter Contrzct forr;ulcted in det4.2. .-ad put into oFr?.tion. 
period the win contrrict negotip.tions bctween the B.tor.ic Energy Commission 
ad the Monscr.to C!iemicpl Capmy for the ojxr?.tion of Clinton Lrlborntories 
hcve bcn ccrrisd on. 
cbout the outcome of these negotiations it becme urgently desirchla for the 
Institute to put t'nc CRSC for en nhtionr3 laboratory .?A Ock Ridge bcfore the 
Commission. To this end, Dr. C-rnhLm md Dr. Pollcard succecdcd in getting cn 

r? firin st-.temunt frm' hh to thz afr'oct th9.t Q bxiic research Drogror,, on the 
presmt sc.3.e 7.9 a riinb.uv, would bc- c-rricd on ,ct Clinton L$oor?.tories and 
th?.t thc ncw oper,r.ting contr,;ct nmt nrkc provision for this. 
fndicated thet. tho .Cormis5ioh :expectBd.' the Institute $0. play ra ever' increas- 
ing role ir. the cperations at Clinton Laboratories, but thrh the det;.jled 
.IJ.r?.ngemnts could be vorkcd out only afkr ths bezia for the new operating 
contrrct hrld bmn est::blishcd, Dr. Gr.?A.m end Dr, Pollwd both felt thct 
this conference wns nost sdisf xtory, 

As c. rcsult of the ucertrrinty of the scientific stF.ff 

. . p.ppointriicr,t with Dr. Fisk in Wcshington for 1Iondg.y, 14o.y 5. Tney obtpined 

Dr. Fisk  SO 

Ths Monsmto Chsmicpl Conpmy xzomced publicly on 140.y 29 thcit it 
would not renew its present contract c;ith the &tar.lic Enorgy Cmnission for 
the oper?.tion of Clinton Lcborztories. 

' Institcto tc ths Clinton Lahorctorios cmnot now be est.?.blished, cnd the 
Progrcm which the Instituta hrs subiittsd to the Comission for approvd 

.' Udsr its Letter Contrmt cpmot be acted upon until P- new owrnting contrr?ctor 
is selected, 

Ls a rssult, the rdc;tionship of the 

, 

The posibility of the osrction of this f:-.cility by the Institute wc?s 
studied and discussed ct r? spocid moctjng of the Eomd of Directors which 
W2.S c.?lled for the purpcss by Dr. Gr-hnn md w;1s hcld in S,& Ridge on June 
14. 
dlrisors who hid been invitkd to zttend by Dr. Grdmn, John ?. Ferris and 
Floyd Reeves of TVA, ad E. P. Wigmr, Director of Rcserrch .?.t Clinton 
LQbo'i.?.tories, wcre prcsmt throughout the meting md prirticipatcd fully in 
cd.1 discussiofis md concurred in the p,ctions t-ken. 

This meeting WP.S attended by dl mmbcrs of the Bowd. In addition three 

The meeting w:'.s Edjourncd 

hours for lucch but ms othcmJise in sussion from 9:30 fi.l.4. to 7:OO P.M. 

Materid. deding 1,ith Clinton Lcborntories oprntions WP.S presented ': 

in sm.c det,qil frcn tho point of view of the vmious w~ys in which 
Institute night assu~e rcsnonsibility for the conduct of n- p.vt or of all 

Cnd discussed qt tho rieeting, 

of those oparntions thrmgh n ccntrnct with the r!tm.ic Energy Commission. 

cble to resch corzplets agrecccnt on tho following findings: 

Requirernsnts for such oixxfltions were carefully 

As R result of these considcrztions, tbosc present at the meting wcre 

(?.) Thrt the opcr.n.t,ion of Clinton Labor-tories hrd beon rbcognizud cs 

Utkate objcctivz of thc Or!? Ridgc Institute of Vuclc?r Studies by thc 
'ilk Ridgo Confcrcnce of Dccwbcr, 1945 nt which it w.5.s formed: th?.t this 



(b) Thct ncw thrtt the Atonic Encrgy Ccm5ssion is no longcr ccmnittcd 
tc the prosont industri?l ccntrnctor for the continued onorzticn of Clinton 

Ldxrntories, ccnsider?.tion by the Institute of the steps which it shmld 
trike for the e-xrly c.tteim,ent of this ultimr.te .objective is nccossm-y md 
Dr o2e;. . 

Th.?t, subject to cert?in chnngos in the structure and cm?osition 

of its Bomd of Dirsctors, oporr,tion'of Clintm Laburztorios by the Institute 
is feasible ,ud 2rncticzble md t1in.t such a caurss is in accord'mcc with 
the rcsponsibility nssuncd by liko zssocintions of universities in cthcr 
regions for thc: o?eratim cf siclilm ;*&C Lp-boratories. 

(c) 

Cn the basis of these findings, it vas unmbousiy resolved. that the 
Board of Directors of'the Institute shall seek a contxct with the Atomic 
Energy Conmission for the ope,vtion of Clinton Laborctorics. Cther resolu- 

tions were passed recommending to the Council the a.dopt,ion of mendnents to 
the by-laws to provide for a Board of Directors of such corr.?osition and 
stability as would be appropriate for the adninstration of such a contract. 
The Atomic Znergy Canmission has been informed of these findings and actions. 

Among other things the Letter Contract between the Institute and 
the Commission directs the Institute to do d1 things necessnry to Eccomp- 
lish the foilowing progAr- Fims : 

at Oak Ridge, Tennessee, md to &minister Fnci accmplish n progr?m, evidenced 
in writing, mutunlly cgreed upon by the Institute cnd the Cm.ission, pur- 
sumt to which selected gr36u;;te stusents from cooper?ting institutions c?a 
complete thesis resarlrch for the degree of Doctor of Philosophy, through 
enployment with Contr~.ctors ct the Clinton Engineer Vorks, 2& Rids, Tenn- 
essee. 

(a) To establish 'an dmlnistrTtive orgmization of the Institute 

(b) To ostabLish a progr'm xith ContrF.ctors, as approved by the 

Cornmission, pursumt to which stdf msmbers and reseprch workers of cooperat- 
ing institutions c,?n crr,?nge to pmticipete, either at the Clinton Engineer 
Works or zt their own institutions, in thc research progrms of sczid Con- 
tr cc tor s. 

(c) To conduct, in and with fxilities to be Frovided by the Com- 
mission, Et Oak Ridge, Tenressee, spcial tr,zining progrms, ,-.?proved by 

the Commission and dcsigned to provide scientific workers with training 
and experience in the specinl techniques of resebrch relating to the re- 
secrch crogrms of tho Commission. 

In order to accmplish this directive, step hwc been tdcen to 
develop the generd types of nctivity specified in it in the form of de- 
tpiled progrms with appro?ricte budgetmy provisions which, if ??proved 
by the htmic Energy Commission, could be csricd out ur.der this contract. 

4 



The status of each of these programs is discussed under the appropriate 

heding in the following. 

a. Gro,duz.te Training Prcgram - 
This program was conceived at the beginning of the movement for the 

formation of the Institute at the Knoxville Conference of December 5, 1945 
and the Oak Ridge Conference of December 28429, 1945. 
primary objective of securing a National Laborcbtory in Cak Ridge devoted to 
besic resenrch Md gr.?dunte education, these conferences were devoted to en 
extensive study of the potentidities of CP~' Ridge for dvmced trdning 
c.t the 19st yen doctorate md post 2octorp.te levels, Another importent 
are2 of discussion centered mound the "imilcdi&z needs" for the provision 
of op;iortbitics for gr?.du?.te c~urses an? a complete doctorete progrLm 2-t 

(hk Ridge in order to retzin in Cak Ridge Lcboratories cnpeble young scientists 
whose educction had been intcrrupted by the war. 
ly requast.ed by- the Manh?-ttm District .?ad tho opernting contrwtors to 
sponsor such a progrm ,wAd clcke the necessary provisions for cnryfi-g it out. 
It the request of the Conference, the University cf Tennessee ?-greed to do 
whdxvcr it could to conduct such A grxluste progrcm .?&t Cck Xdge as a brnnch 
of its Grn.dunte School. 
lorn to the University of Tennessee '~ry of their faculty cripable of giving 
grduate courses who could possibly be sp'xred in order to Essist in meet- 
ing the heavy demmds imposed by this progrm. 

In eddition to the 

The Conference was urgent- 

The representatives of other universities ?greed to 

CJith these eixiy considcrstions cs 2 background, the Grcoduilte Tren- 
ing ?rogrrn of tho Institute hcs slowly evolved. A number of e?rly proposrds 

have been studied by scientific :wrsonnel at O& Ridge, by Mrmhattrm District 
md, lztcr, Atomic Encrgy Comnission personnel, cnd by the fncultias of 
memlxr universities. 
md perfected nnd the .generd chpirmter of P. workble ?nd sntisfactorj plm 
has emerged. 
of Understnr.ding, Pxt I ( the second p?!t will provida for the progrprn 
under b below) 
Contrnct with the Commission, is to be aczeptcd bjj the Czk Ri2ge operating 
contr.?.ctors rnd the IRstitute md finilly c?pprov.jd by the Atonic Energy 
Cmission. 
fom is Zttached to this renort as A?pendix I. 
egreeaent on it hns now ken rccciiad by ~11 p?rties, md th?,t fin..=l negctiztion 
of the zgresnicnt m2.y be expected soon, 

Out of these studies m,lny fentures hcve bsen clnrified 

This plm hns now been prepaed in tho fcrm of a Mwor:.ndum 

which, in accordmce with the provisions of our Letter 

A cony of this bler;lor,mdum of Understmding in its present 
It is 'uelievd tn?.t essentid 

The progrrm est.?Slished by' this Menor4ndum of Understmding is in two 
distinct parts 'ccccrding to thc distinction astEblished at the origin#d 
confcrcnccs. The first oFrt is cowred by sacticns 1 thrqugh 13 in the 
Piemorzndm of Understpading cmd est-blished the ?rocedurc by which the re- 
se3mch facilities nt Orrlc Riclgc cw k enp1oyt.d for Th. D. thssis rcseerch 
by my mivcrsity which qgr;cs to pxticior.te in thc progr,om. 

The second ??st is ostnblished in section 14 of the Flcrr.ormdum of 
Underst-nZing 9r.d consists in ?l.n.cing thc "hmediatc needs" progrcm of the 
origind conference on .m p.>Frapri?.te ,and s.T.tisf 9.ctory Sqsis. 
con€erence, the Universiiy of TGnness:i;.e hm bean coaducting gr?-du?.te courses 
at night md. on Snturdqrs in ?.vrril?.bla roams in the GCc Ridgc Eigh School. 
Nthcugh the tcachir,g h?s been done by rcgul?z mcrlkrs of the grduqte 

Since thst 
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faculty with the renk of Associate Professor or Professor as n p?.?rt or,b most 

facilities, the lack of library, fxulty or'lices, student conferences, and 
grgduate seninars has prevented the program from supplying an adequp.te 
grduate school experience for the students enrolled in it. 

- cases, el1 of their regular teaching load, the malieshift chai-acter of the 

In January 1947 the University of Tennessee requested through Pres- 

E.. 
I*.' 

y: . 
F. 

ident Grahm the assistance of the Institute in securing adequate fecilities 
in Oak Ridge for the condwt of this progmm. 
by the Board of Directors at its first meeting in Februmy. 
this progrcm h?.s been incorporoted as a pa-t of the Gr,?duo.te Trpining Progrm 
of the Institute ad provisions for housing rtnd conducting it in a suitcble 
cad adequqte fr?shion have been included .?.s n pert of the Institute's total 
reqxirement for 9. building md fpcilitics in the progr-im Ghich it has sub- 
rcitted to the Atomic Enera Commission. 

This request wa.s zpproved 
As e. result 

If these f2.cilities me provided by the Commission, it will be possible 
for the Institute to conduct nt O& Ridge through the University of Tennessee 
a fvll gr.o.du?.te progr?m which will provide most of the atmosphere and in- 
direct beccfits of on-cmpus grp.du?-ta nrogr=ms in univarsities. 
of course, provc of gxat Ixncfit to Gal: Ridgo laborntorics in the rmtcntion 
of cqmble young scimtilic personnel and in the full development of the 
cs-pcbilitics of such personnel. 

This will, 

The xrrmgements for coopor.?.tion in rc,se;l,-ch bcttrecn universities md 
Czk Ridgo l:,boratories cuthorizcd mdm p?z.?gr.?..ph 1 b of our Contrxt with 
tho Commission hcve not becn studied or dexloped to cn extant comy.?za5le 
with those of the Grzduztc Trdning Progrzm. 
type hcvc, however, been hmdlcd inforndly b;,r the Institute md c? prc- 
liminary draft of .-n ovcroll p;.ogrm to est.:.blish the mechcnics of such. 
arrmgemcnts hm been pr6pz2d. 
to this report as Appcndix 11. Aftcr extasive study pad rovisiox it is 
pro?oscd thct this progrim bc esttq.blishc6 ir. the fom of a Mer:orrndun of 
Undcrstwding, ?xt 11. 

A nm-kr of crrr*mgcmcnts of this 

A copy of this prclinin;.q dr.2ft is attcched 

A number of ,l,-rpngerr.ents of this tp hxe bocn or me bcing serviced 
by the Institutc: on (m informil. bnsis. hcng thcn nm tho following. 

Jirrixgcmints have bcm cmpletcd to hwe Dr, Fr'mcis iC. Tdbott of 
the C>?-tholic Univcrsity spmd this smmcr dcing rcsecrch in the Physics 
Division Of Clinton L?.borntorics through tcx?orruy ec,oloymcnt by f!onsanto 
C hmic d C aip my. 

2rr"ngencnts wcrc made pxtly through the Institutz on bchdf of Dr. 
Newton Uncicrwood of Vr?ndcrbilt Univursity Tor intcrviuws with several dc- 
pL?rtmntS 2-b Opk Iiidgo conccrnir,g emloyoont duFing T. ono yex- le.nve of 
nbscnce fron Vmderbilt. 
Inbor<-.tories ?-s m crr,$oycc of C(1crbidc md Cr?rbon Chmicsd.s Corpcrxtion for 
one yem beginning Si3l;)tcmbCr 1, l?&7. 

Dr. Underwood, will do resc-rch in the K-25 

SixxI.la- Zrcngcnents wcrz initintcd for Professor Robert L. Jllcn 

of Georgir: School of Tcchnology for mplopcnt in C--& Ridge this smcr. An 
interview W2-S -raged fcr Pk. Palon with thc Powcr Pilc: Division of Clinton 
Lclboyt-tories. Howcvcr, this intcrvicw occur2d on the dry fin which iYionsmto 
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cnnounced its withdrs.w?l nnd it was not possible L?S 2 result to complete the 
desired ,mr?ngcmsnts for him. 

d proposcl for a sub-contrp.ct with Clinton Labor.3.tories for c. rcsenrch 
progrm on bet.?. r-.y spectra 5.t Vmdtrbilt University wns submitted with the 
Institute' s rcccmmendction to the dtmic Zncrgy Comiission. 
in principle by the Ccomission, action on it is being withheld until Clinton 
Laborq.tories op?rr.tions have been trmsferred to the future contractor. 

A pro?osnl for a sub-contract or research particiFation contrzct 
with Clinton Laboratories for resezrch progrms on element 43 and on the 
prparction of cczrbon 14 1ebeled orgmic compounds in the University of . 

Tennessee Chemistry Depsrtment is simil.vly being withheld until this con- 
trect trmsfer has been accollipiished. 

Although approved 

Like nc%ion h?.s been tr?ken on 2 request for nssistmce by the In- 
stitute in the negoti?.tion of I? Clinton Lcbor?.tories sub-contract for 
cyclotron resemch 2,t the URiversity of Illinois. 
has also ken rendered in preliminmy steps for the eventud purchase of 
tritium gns from the Commission, 

In this ccse cssistrnce 

FincJly eight requests from students in universities or colleges of 

Severpl hwe drscdy resulted in such 
the region for nssistmze in finding emglopent in 0~k Ridge Laboratories 
have bem handled by the Institute. 
esployment . 

c. Isotope Trxer Teckique School -- - 
!:ne of ths uossible special tr,?,ining progrcms mthorized by this 

section of the 14etter Contrnct which my be conductcd by the Institute is 
2. School in R;dioisotopo TrxerTechniqucs, 
authorized by the Bead of DirGctors ct its first maeting. 
proposd for this progrm w?.s submitted with the rest of our contr?.ct pro- 
gr?m to the :dtmic Energy Cornission. .A CODY of this propsd is zttachcd 
to this report c?s ?!Fixndix 111. This plcn ucs dewlcpnd. in rc.s?cnse to a 
lwge number of rqu3sts for this typ of service w5ich the Institute had 
received. .t. detzilcd budget fm cquipmCnt, strlff, md mkterirls together 
kith building spmc rcquirmcnts wns included in the pTogr:?m suhittcd to 
thc Cmrdssion. 

Such a sch3ol was considered nnd 
detpiled . 

BUSINESS f&D AD~lI?~I~~T~.'~TI~~ fiP.TTE:iiS - 

The Bomd docidid c.t its first nccting to rcquest hrlf of thc 
mnual contribution of $5,000 to covi'r tho pcriod J.muqy 1 to Juris 30, 
1947 from ewh of the fourteen mcmbor universities. 
m?do the rcquestcd p?.ywnt of $2,500 so th7.t $50,000 hns hcn received to . 
d 2.tc . t 

Twclvi. of them hme 
. . 

AI Zudit hcs bxn mde of thc fund.s of thc Executive ?omnittee, md 
the Trc;lsurcr h?.s refundcd the b?iL,once ($557.50) to thc origin;iL contributors. 
h report *tC cll contributcrs -ad dilcgcltcs to the Deccmkar 27--29 C?k Ridge 
Confcrcncc is being prop,lred. 
will he dissolved, 

Khcn this is conpLtLcl the Exccutivc Comittee 

7 
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3 .. 
i2.r +. + WsiEess of tile Institute and the securing of reinbvlrsement under the AEC 
k Letter Contrect wtth the Commission have been ?ut into operation. 

1. =f, 
.; Secretpry are reirdxrsable under the contrcct, 
5-< 
2! are requizitioned directly from 4F'S stocks. Cfficc exFense, postage, and 

$;trcvel expense PS mthorized by the Contracting Sffice? are reirnbursec! by 

.a1 accounting system end procec'ures necessqv to the conduct of the 

3,; .' ~ 

Compnsaticns of the Administrative Assistant and the General 
.-.. Cfr'ice su?,plies, when possibl 

under the Contrxt. 

4- H ... . 

g;'eccident) and Iiorhen's Compensation (coverr,ge $10, OCO pr person) policies 

Public Liability (coveroge $n5@,00@ per person znd $100,000 per 

! been secured. 

.,.. 
A finpenci?l st,-.tenient is attached to the report coverink the period *..- 

qr 

-ng Jui le 33, 194.7. 

*- 

*- 

;- co-spnnsor with Clinton Labom-tcries. of e five-day symposium on clhical 
'' 

-t, kpril 21-25, at the Xcdic-1 School in Ns?.shrille, 
:+=@strmts including the sps?kers pt this symposium. 
-. C.. =claimed as highly successful cffair. 

As authorized by the Bowd p.t its first meeting, the Institute was 

ad trccer uses of rndioisot,o?es which wLs conducted by Vmdcrbilt University 
There were eighty-six 

I .- 
It has been widely 

,T J 
I 

The TVA wxi represented on the Eyecutive Cornittee ond prticiprbed ___ ".-- -- .. .,- 
.~el~ i .n much of its work. The Fropos rl for the foi-ination of the Inst- 

d zt i .ts first neeti .ng re 'SC ,lvc.c 3 th.1.t it-would look with f,?vor on enter- 
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WCZ'JiDbi OF UPDlIRSTXJDI?JG, PkAT I 

3:E?I..,rnN 

~1% O.4K RIDGE IITSTITUTE OF ITUCLR'tR STUDIES 

AlJD 

TIIE I~!OPS&'TO CIE:I\:ICAL COEi'AliY (For Clinton Laboratories ) 

AFrn 

Ti= CJREIDE k!Q CrUiECI.1 CIiEKICALS COFL'@RITION 
(For K-25 and Y-12) 

This Memorandum of Understanding, Part I, is made and entered 
into this ._ First day of July , 174.7, for the purpose of establish- 
hg a Gred.uate Treinizlg Propzn of the Oak Ridge Imtitute of ZJuclear 
Studies. (hersinafter referreci to as the "Institute" ) Et Oak Ridge, Ten- 
nessee, with the object of utiiizkg in the doctoral t?ainfng y,-rograms 
of existing gadlute schoois the unique facilities, both of equipment 
and st:?ff, for gr:zduate resesrch and instruction in nuclear and related 
'sciences s!hich a1-e a-.raficz!jle at the Clinton Engineer Works (cX1.1) in- 

etaions -wing o?eratsd for ths Cnit,$. States Stoln2.c Energy Commis- 

ioil by .the Nonsc?nto Ci1erlcz.l Zompany and. the Carbide ar,d Carbon Chem- 
Cals Corporation (hereinafter refeyrnd tp as [loperciting contrzctors" 1. 

1. 

The Graduate Traiaing Propm set forth in this bmoranduin of 

Date of Ini-bistion of t3e Prpgram. 

. 

tanding, includ.kg ths suj:plementsry progrz-m for regular eyaloyees 
of Cl3-J contractors defined in sec.t;ion 24, will be pt into effcct for 

the academic year 1947-48, beginning in September 1947. 

2. 

The progxm is open to any approvcd grnciuatz school in the United 

elds - Physics, Itb.thanatics, Chcmistrjr, EXology, and Enginccring - and 
ich agrees to particimte in it on the basis sct forth in thc follow- 

-- Scone --- of _----_ the Graduate ----~----. TraininLE-oqrem. --- 

Sbtes,which grants the Ph. D. or equivalent degree ix any one of the 

Scch a mivorsity 1~111 be knovn as a "particip?&ting university. '' 

- 

g to the Ph. D. ilcgr;c anrl. such sF.ocial cocrscs and szr.in.:.rs dirsctly 
latcd to this rzsc:..Tch as my 5;. available at CTY Lrrliorstc,rics or the 
stitutc. 

ercforc thc: succzasfvl corn?lct,ion @' t5c stu?cnt at his Univsrsity of 

The progmm is limitcd to the pxformnncz of thesis research had- 

fin cssantial rcrt!ircL:;cnt for cligibility to the progrzm is 

sic COVQ-S~ rcquj.r:;cp:::nts fcr thc cl cgr63c. 





- 

~i,.. societion, znd medemic title of eF.ch icdividual will be given in such 

.:, c. listing, 

.-. 

-_ 
~. 

The third group'will consist of i-CgLilp:r nsnbrs of tha sciontific 
h': 

,: st.~.ffs'of the CEW LEbor?.tories 2nd will k- chosen in consultation With, 
.tors of 

; 

; 

$:. Institute conccrning tPAs ?rogrm. 

." 5. Security 

Pzsevch Associ.r:te of tic Institute Sjr its-Boord of Dirrjctors. Ir.iti?l- 

! 

.- 

.. 

Tho thcsis resccrch pcrfomcd under thc auspices of the Institu+& 

.. . .. 

. .. 

. .r .. 

cnd subject to the c?pTrovc2. of, the Director .znd Division Dircc 
i. tho l?-borr.tory concerned. ThGy win be qmointed to the Pcsition Of 



by tic C,-r,trr?ctor undcr thc: stmd?.rd crr.mgmcnt uscd. by thc Compny 
in such C~?.?SCS* 

h1;r rcUa1L-.r cr.!.nlcyocs who CI rc participating in thc sFccial 
~?.$.u?-k ;;;r::gxr sct Erth in Sccticn 14 of this !:cnoraiiduq of tlic Un- 
!krSt-.iid.j.ng will, upon succcssfvl cwplotion of aw.lifying cm-innticns 
Zr:. thc ?h.D. dcLpm, bc pmittcd to participp-tc: fully in thc prop?-m 
loscribzd hrc for InstitEtc Fcllcws oxccpt thzt 

' 

(1) the proccdurc fc,r c.-,r.!plicntion mc! sclcction sct forth * 
. 

her;. jli sxtions 7 and 8 will not apply to them, and 

thcir rcgular Co~pany splary vi11 not bc 2.ffcctc.d cr 
nltcrzd 2s n r csilt of tic scllcry fixod abovc fcr 

(2) 

sturjr;nt cnr.;loyces. 

7. A-~-~l?.cr:t; on fer Ins+.j.tixtc Fcllcwshins . 
Ay.1icn.tic.n for hstitutc Fellcwships will bc rixlc only by the 

Dcan af tkc Gr?.d.u=tc School cf n participating univcrsity cn print4 
fcri2s provi.d.ed. fcr thc pr~r?sc by the ?hccutivo Dlrcctor. 
tims will 50 liP.42 Cil bchlf r:,f c?.ndidatcs for the Ph.D. d~gr~~ in the 
Gr?.?..u?,t,c Sc>.ool cf r!hich ho is thc Dscn for studciits in $ysics, chcn- 
istry, binlcgy, x.tlic!:nti.cs, c;r siIg31c>ri.;:g whz ~.VC CGtlFletcd, or who 
hc cxpccts will successfully ccxplctc 2-11 fim. COIXSC rcquircmcnts for 

ngpiicntion is bcing rx-dc. 

Such app1iw.- 

A. LAC dngoc. pricr to YE? C-to set for filling thc fcllowship fcr which 

??lc Exccrrtivc Dircctcr cf thc Institutc will appoint a "Corn- 
ncttco on A&:!issifrns" for Clintcn hborc?tcries a:i6 c sinilnr conrdttcc 
for K-25 nlld Y-12 mlbhcd. 

At l~st hxlf of the mrihrship nf cr).ch ccmittcc will consist 
Ef P,csc.?.rch hssc.ci.-.tcs frcn thz !.-:borc.,tcry conccrnod 2nd. tho rcmindcr 
1.521 crneist c!f Rescarch Associc..tcs froc cthr l.-!.bcrztarics whcn security 
clc?.rr.nccs pci-kit nnd of Rcsidmt Univcrsity Staff .?.ad Institutc Faculty 
's..;xi6?.tcd. vith thc 1r.bor.tory coCcc;-a:d. 
bo 2.n cx 0fficj-P r?crzbcr c.f c=.ch cc,;r::!ittcc. 

Thc Excutivc Director will 
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>:ecutivz Circctor cf the Institute urior to the dnte for course 
E&s,trn.tion set by the Pnivcrsity. 
coupst-s under the pragr-m unlcss such n??rov.d hm bem obtained for 

KO studcnts will be registered for 

utcr this rngistratim the Institute will sup'ply esch employer. 

r? list cf his cnnloyees registsrsd by the Uciversity in this pro&rru;l 
C of the cmrsc locd for which each ecployes registered. 

Students rcgistering for one cocrse cf three credit hours my be 

red to reduca thir norm1 work week frm- 40 to 36 hours with an 
dmt rcductien in their s~l,uy to 9@ of tile nmir,rJ mount. Classes 
Se sc!xxhil.ed for thm on Tuc.sd?.y ,and Saturdcy mornings (or such times 

cy be imtu.-!lfp .?.greed upon by the pntics to this Fiemorxdun of Under- 

ng) . They viil 5e excused fror;: 1.roi-1~ for f Ciur hours on Tuesd2.y morning 
or such other tire 2s rxy bc igreed uFon 2.bi;ve). 

Students xgistsring fcr two cou~s~s of six credit hours will, in 
, j;, rxiuircd ta r32uce their ncmd wcrk weck fron 40 to 30 hours with 

Classes 
sc;-&ulc2 f;r the3 on Yoncicy mcl Fridcy mornings ns well as on Tuesdny 

Ctta6at .re<.:iction in thcir s,d.ry to 75% of the nonind cmount. 

.d S?.tu&y- r?.omir.gs (c.r such other timcs es mFy be nuturlly ngrecd upon by the 
Prrties tc this t.i~i~~.ol*ZnC.U~ of Unclerstmding). 
fa ~LW haws on Tues<r:.y Eci-iIing md for three hours on Eiond3y find Friday 

They will be excused from vork 

MEgs (m such ctkr tims ?-'s my be egrecd upon above). 

Ifo stG2ent cq rcgistsr fa TnGre tilrn six credit hours at my one time 
e in the m?lcy of Fn oFr:.ting cantr.-ctor. 

It is aqectcd of studcr,ts t:<xirig grc.dudx course work in this program 
they mintcin c?n ?.ver.?.go grT..do of E or better for d.1 courses and that 

h1XL hrxs F?.SSO~ their ixdipina-y exminations not lzter than three yeers 
tk r7,T:te of thcir ?.&>issi.cn to the p-ogrm. 

cch stullont vhose gr+.ur..te work in t!ris progrm has been sntisfactory 
9 thr-?? nc?nt5s pricr tc thc! C',:ttc; sche2uled for h5s prelimincry exmiinntion 
thS doctl=iF.tct bc gr-.ntcd 3 lenve of. -2bsence of three mcnths bj the Conpny 

-& hin. 
WXr?-tii:.n fci- his ex.r,in;?tiiir,s. 

Durine th'is ?wid he will devote himelf to full time study 

Clcss schac!dos, rcgistr-tion fees, grAe rcpctrts, <and sinilnr matters 
Students ntly p.pply to the kc dGtex.2ni-G by the Unixrersity of Tcnncssce. 

rsikr f 31r Grr2ur.tc Assistc.ntsh.i.?s c,-rrying rcnission of fees during the 
rid of p?rt tk.e c::?lc>Tic?nt 
sistpnce in tho tkzec n;;nth priril (juring which thcy me on have fron their 

fer GrrZu;..tt. Pellcwships providing finrncid. 

Stu%nts who h.7.v~ succc ssfully ~:-.s sccl their preliminary exmin- 
ai wt;nntic,<ly 5zcme ciigibli? fcr the ixcgrxs set fcrth in 

sCctiGn B bzlcw. U?in succcssfd campletion Gf thc rmcinder of th:ir 

9 

http://issi.cn


Y 

%' 
!J-. the lcgree for which they have been wcrking, 

course requirements for the 2h.3. degree. 

r; 

7- E, Employees who hpve cmdeted ell, or newly all, of the formel 

3- 

... ---.-_I_- .. 
-. 

1. 

-. 
.. i.. 

i- ccursB recukrernents for the Th, D- demee mzv. with the Rnnrova7 of his 
hy exployee who hes, prior to his employment, com?leted all formal . 

u- - -- v 

'I. and plm outlined in the preceding sections for Institute Fellows. 

OAK FUDGE INSTITUTE OF IXTCIBAii STL?IES, INC. 

BY 

BY 
(Title) 

, 

EY. 
(Tit17 
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RIDG I?ISTiTUTE OF IiVCLE.13 STCDIES, IiK. 

.of the Resezrch Psrticiption Progrnm of the Cdi Ridge 
.Studies is to establish wrmgements through which 

h workers in universities .md other resepzch and 
ions cs- pwticipate, either r.t the Clinton Engineer 
eir ocin institutions, in the reselrch md development 

contrcctors at CEW, 

gements for direct contracts or cgreements 
or institutiocs rind the United Stctes Atomic Energy 

e Institute will confine to the Coinmission's re- 
& open to my quplifiad university or other re- 
itutim in the United St?tes without geographicd 

.-of the pro?osed progr?x is the forrnulntion of detailed 
wing university stzff nembers and other research workers 

tpff positior, in c SEW 1aborP.tcry through tenpor,?ry full 
the operr.ting ccntr?ctor involved. This cspect is set 
Secticn 3 of this proposd. 

posed progrm is the formulation of detailed 
?iL or other ?.grasments betwwn ?.n operating con- 

.Uvkrsity or other institution, or xi individud. connected 
whose ;mrpose is to ?rovide c formd b2sis for 

is cs>ect is described in Section B of this Pro- 

SZCTIDN A 

er ?.t ing C on tr rlc t or s 

rc3 to nfzr to the Institute ,d1 requests 
sity or from their own scientific st?.ff 

ant for 2. linitGd period of one yex or Less of 
f'Eembc-r or otiicr reso?rch worker who would be plxcd on 

rsity or othcr institution during the pzriod 

-- 

?-iFees 011 its p?rt to ?.ssist the operating contrnctors 

0 it in loczting suitabla personncl for Dositions which ' .- 

.-Kill prepre n printed np?lic.ntion form for this portion 
ch r;ill ~kc Drovision for d1 infomr?tion required by 
ethg contrxtors in their own aFplication forms for re- 
ent ?ositions, 2nd will nlso provide for such cdditior,eJ_ 

equire. The period of tine for which the. 



2 



irn the en!:loyxent of the a?.,iiccnt further consideration Will notify the In- 
Wtcte of tha nrture of the ,jositions for which he would be considered includ- 
ng tile wttt-e of the rcsc3rch o~~orturities involved. 
e.: 

k,rse 

kcifks. 
unci.ssified w?.y the nv:Llcble o%nings 

The appl.icmt will be requested to indic3.k those positions in .. which . 

:n they h?.w bean complctcd, the employer will notify the S; 

3’US of such en$opmt g.c(!orcling to 2 ;)roci.dure to be fixzd by 1 

:A- 

% CoK%nsaticn for such ?ositions will be fixed for m individud. ( 
li’ * 

LiUniversity r?t -. monthly rzto oqu-1 to one-ninth of the amur1 sd?q .. which he 
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UPENDIX I11 

PROPOSED TFJJNIBG SCHOOL 
XN 

RTiD 101s OT OPE, TECFIN IQUES 



. ’ PRDPCSED TPuIINIKG SCiiCGL IK Rr.CIOISCTC3G TECliNIQCTS 

This special trnining program is intended as a service to university 

ire to employ labeled atom tech- 
experiment stations, medical 

do not at present have available 
work, The objective of the program 
the use of radioactive is’otopes as n 

er studies. It is not the purpose of ti: 
ing of va-ious research problem 

prduce fully trnined technicians 
mems of this technique. Neither 

use of rcl.dioactive isotopes . 

e progrcm will be widely Pdvertisied throughout the .Uhited..’.States 
ms of mnmncements sent to universities, industries, mediccl schools 

d through mmcements submitted to scientific and technicA 

election of applicetions will be m.de on the bzsis of previous 
and experience of the individud. qp1iccmts cnd the evidence sub 
the intat of the institution which they represent to establish 
arY for isotope trxer work. A seconday but importmt consider- 
this selection brill be to insue that the training program randers 

possible service both geogrzphicdly and by type of institution 

e of $25.00 for the progrsun and 
enses, subsistence nnd lodging whil 

ormitory or hotel space will be 

lection of applicants will bc mcde by a committee of three con- 
of the Executive Director of the Institute, the Chief of the 

d the Director of Isotope Tre-cer SchDol 

suitable centrnlly located building 
sapflied by the Commission. This building will be equipped 

e Class rocms, laboratory, librqr, and office space. 

the Cammission, 

The 
m9krid-s9 and supplies needed for instruction will also be 

requisitions for appmatus, m?-terids, ond supplies will be 

1 



... 

*. .. 
I. : 

'4. 

suwtted by the Director of the School and approved by the Executive 
Director of the Institute and the Contracting Officer assigned to the 
Ins%titnte by the Cdssion. The Contracting Officer will determine for 

it is to,& filled by !a) Institute 
ission, (b) loan from another Ccxnmission 
es, or (c) from surplus Commission 

The maxb number of treinees which can be mcomodated is forty 

The term of the school will be determined by its Director but will 
The starting date will be determined by the Director be about four weeks. 

of the School, the Executive Director of the Institute, and the Chief of 
the Isotopes Branch of the Commission so as to.allow a sufficient period 
for necessary preparations md Et the s:me time best suit the Convenience 

The instructiond. st'ff for the school will be chosen by the Director, 
Staff members who are employed Et the time by other Conmission contradtors 
Will., with the approvd of such contrcctors, be rnc-de availcble to the Institutt 
vlthcut compens2.tion by it for specified tines during a specified pericd 
IXUtually agreed'upon by the Contrrxtor 2nd the Institute. Other st,nff members 

td2.l. b employed by the Institute on a basis approved in dv,ulce for reim- 
sement by the Cormnission for which tho following is suggested: 

(a) Trweling expenses plus subsistence during 
trmel to md from O& Ridge. 

Compensation by single przyrent for the six 
eek period cmmncing one week prior tc the 
opcning dFLte for the school md endicg on 
week nfter the closing date. 

(b) 

?Ihe Director of the School will be employed for c period of between 
onths before the opening dcte 

he hstructimd progrm trill be divided about cqudly between 
rY and lecture. Lccture courses will be schedued between 9:OO A.M. 

ey or Frid?.y cfternoons. The 

the trcinees and to de- 

Spcirl lectures and 

noons will be devoted to 

ions Gf equipment b~ cmericLa mmufncturcrs. 

demonstration cnd portly 
trninees. The demon- 

tire group on Wednesdny 

frcm "3O P.M. to 4:.3O.P.N; The individuhl laboratory work wifl 
bd in'imder sections with a maximum of twelve trdnees'pir.section 

sections for this purpose. 
these sections will meet from 8:3O to U:3O on Tuesday and Thursday 

t 

2 

? 

8 



Eornings in two separate rocms under separate instructors but performing 
the sae experinents. 
from 1:3O to 4:30 on Tuesday and Thursday dternoons. 

vill be devoted to a discussion of the laboratory work to be performed on 
the following 6p.y. The remFinder .of the' lecture time will be assigned in 

eppropriate mounts to the following topics. 

The other two sections will neet in the same way 

The lectures on Pionday and Wednesday mornifigs from 11:OO to 12:OO 

(1) Bask Physics: Neutrons, protons, and nuclei. The alpha, 

Rules Df nuclear stnbility and chwts of 
negative beta, positive beta, and K capture types of radioactive 
transformations. 
nuclei. 
radiations. 
life, etc. IJuclea ismers. Units-roentgen, curie, etc. 

(2) 1nstm.ents: Ionization chembers, Geiger-MueUer counter tubes, 
preaiplifiers, scaling circuits, cathode r;ly oscilloscopes, 
counting rate meters, electroscopes and electrometers, photo- 
grephic detection. Analysis for stable isotopes-mass spect- 
r ogr h . 

(3) Design of tracer eqerinents: Generd principles and exam@es 
of successful experinents ir. microbidogy, medicine, plmt 
physiology, zoology, rnetdlurgy, etc. 

Sczttering, absorption, md dection of bate end gcwa 
Law of rcdioactive decey, decc-y constpnt, half 

(4) Radiochenistrg end techniques : Trrcer-ccrrier reletions and 
techniques for qumtitctivs determinctions of tracer amounts. 
Errors..~from sccttering-.and absorption.: Prepmation 'of snmples 
for counting. Sgecid problems with low energy bet. emitters 
like $4 . 

. ,, . .. 

(5) Desim of smell Rdioisotope Trc..cer 1,p.borrrtory: Principles in 
design oof'such a laboratory. 
tion berriers, spscid. tools, forceps, etc. 
Useful special equipment. 

Locz-tion of hoods, design of rzdie- 
konitoring procedures. 

- ... . . . 

.1. 

Procedures for wR.ste collection, con- 
... .. 
... contrationJ end disposal. 

(6) . Hedth Physics and precc-utions: N8ture of mdiation damage. 

?revention of lr?borntory 
R-fiiction monitoring and warning systems. Precautions required 
in hLmdling rF.dioactivc materiels. 
contcminc..tion. Disposd of r.?dionctiva wxstes. Cdculntion of 
toler.2ncc ?mounts or r?.tes of intoke for v,rrious isotopes . 

(7) Production of Isotopss nnd Sources: Cyclotron produced isotopes. 

Pile produced isotopes. Sop<zrr.ted strzble isotopes. 

: (8) Procurement of ISOtODeS and Equipment: Cammeric?!ly meilnble 
instrumants. ' ChLmautcristics, cost, delivery, etc. 
for application for isotopes. 

Rel,?.ted Semin,vs: 

rp.dig.tion effects on gene mut?.tions, chromosome bre.ds, ad 

Procedures 
Invzilnble isotops md cost. 

' (9) These would consist of specinl lectures on 

3 
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SECOND AlWUAL REPOAT 
0 F 

TH3 BOARD OF DIRECTOXS TO TH3 COUNCIL 
OF 

THE OAK RIDGE INSTITUTE OF ilUC!LEAR STUDIES, INC. 

June 30, 1948 



INTRODUCTION 

- 
Oak Ridge Institute of Nuclear Studies rounds out its second full 

P 
..with its major training programs launched and an enduring foundation 
[for a broad program of service. As the year draws to a close, there 

I every reason for confidence in the future of the Institute in service 
.ts sponsoring universities, the Atomic Energy Commission, and the liation 

.L 

I 

;hole . 
rhe past year has been a difficult one for the Institute. 

1 all the varied problems of creating and establishing a new organiz- 
have had to be faced and solved. These problems include assembly of 

;'development of suitable personnel policies and omployee benefits; 
UT Lishment of adequate accounting, purchasing, property record, and other 

:ue procedures; the solution of many legal problems of corporate lia- 
$y and responsibility including the determination of adequate insurance 
rage cnd types of insurance needed; together with many others incident 
pLbblishing a going organization. 
ed at the present stage but great progress has been made during the year 
oping with mny of them. 

ih addition to those problems peculiar to the management and functions 

_- 
;uith the several major crises arising during the year in the management 

'%ran of the Cak Ridge Kational Laboratory (formerly Clinton Laboraw 
I) 8s described in detail in the first section of this report. Since 
Ilfare and stature of this Laboratory constitutes the primary concern 
' Institute, it was essential that we forego the development of our 

$ganization and programs during each such crisis in order to lend our 

During this 

Those problems are by no means all 

I. 

sp 

corporation itself, our energies have been absorbed from time to 

'oblems greatly and slowed our progress considerably. 

spite of this very difficult period, the Institute is in a fap strang- 
ition than ever before. This statement is based on several factors. 
r,lthe fact that the Commission has recognized the Institute as an in- 
part of Oak Ridge and a key element in its plans for developing the 

dge bea on a lasting and permanent basis deeply rooted in this region. 
are the very earnest desire on the part of the Carbide Compcny to op- 

.- ''x-10 -. as a true national laboratorv. their cmplete cooperation with 

?Purzant new research projects at Oak Ridge National Laboratory, and 
2q -. warm Support accorded the Institute bv Mr. J. C. Franklin, finager 

YnlsterS *" . the Institute contract with the Commission. 

in the field of relations with its member universities that the 
This has been 

:due to the several changes in management of Oak Ridge National hb- 

g8' of the Institute has been slowest during the year. 

23 -- which have necessitated a new start each time in neeotiations on suit- 
?tl.'tuls for participation in the laboratory by univorsity staff members 
-duate F. students, and partly it has been due to the great pressure Of 



problems demnding immedi.%te uttcfition in connection with establishing our 

corporation snd launchinc its contract with the Commission. kith many of 

these initial problem out of the way, we are lookins forward to Y period 
of greatly increased service to our member universities during the coming 

'.' 

In conclusion we can say thclt nothing has changed the fact that Cak 
Ridge contains research and training fucilities unmntched in the world, und 
failure to utilize these facilities for the advancement of science would 
be bn educational disaster of the first order. The Institute is now re- 

zed by all concerned as the proper agency--and the only agency--which 
ulfill the high promise inherent in Oak Ridge. 



SECTION I. CLINTON NATIONAL LABOW.TORY NEGOTIATIONS 

Changes in Contract Operator 
At Clinton National Laboratory fiscal year, the Institute Council 

Energy Commission to meet with the Board of Directors to discuss tho operation 
of Clinton National Laboratory by the Institute and thereby fill the vacuum 
in management that had resulted from the withdrawal of the Monsanto Chemical 
Company from Oak Ridge. The Council also approved appropriate changes in the 
Institute's byelaws nnd in the composition of its'Board to meet the larger 
responsibilities that would necessarily devolve on the Institute should it 
be nsmed to operate Clinton National Laboratory, 

On the last day of the 1946-47 

by resolution asked the Atomic 

Following the Council meeting in June, n telegram and follow-up letter 
were sent to Mr. Lilienthal transmitting the Council's resolution requesting 

8 meeting of the Bourd of Directors with the Commission for consideration of 
contract with the Institute for the operotion of Clinton Laboratory. Short- 

;. ly after this, a letter wafi received from lk. Carroll Oilson in response to 
.' 8 letter which Dr. Pollard had sent to Dr. Bacher prior to the Council meet- 

:, ing. This letter from Mr. 'Wilson stated that the Commission felt that it Was 

L.. necessary for it to choose an operating contractor with established manago- 
Ent experience, construction experience, and a large reservoir of experienced 
aEnagoIoent and technical personnel. He said that although the Commission 
felt that full participation by the Institute in the Clinton Xational Labor- 
atory was essential, they did not feel that a meeting vrith the Board was de- 
sirable at that time. 

Y 

s:. 
g- . gorS $0 assume the operating role at Clinton hboratory were unsuccessful, 
&End the Commission approached the University of Chicago around the middle of 

with a view to.exploring the possibility that it night take over the 
gFontraCt for this operation, Officials of' the University agreed to explore 
@the Possibilities, but insisted that they should first determine the attitude 
*f the Institute and of the Laborntory staff. A series of meetings wore held 

Negotiations by the Commission with several possible industrial contract- 

Wc Ridge for this purpose on August 12 and 13. 

In the meantime,' Dr; Graham called 1f.r. Lilienthal on August 8, and on 
ding that the Coinmission Chairman was tiyay from Washington, he talked to 

: &aWck instead. In this conversstion, Dr. Graham emphasized the im- 
rice to the Commission of developing and strengthening, rather than weak- 

a1 university concept represented by the Institute. It was 
or the Commission nor the University of Chicago would pro- 

ed further with contract negotiations unless it was conpletely satisfactory . 

On August 12; five representatives of the Commission and five from the 
ersitY of Chicago came to Oak Ridge.for the purpose of carrying out in-: 

ers of the Laboratory. Dr, Pollard met with the group on the morning of 
.12thand later the entire group went to Clinton hboratorios ond met dur- 
the afternoon with a number of representatives of the Laboratory staff. 

discussions with the Institute and with scientific staff 
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.. . .. 

.I 

the next day, August 13, Dr. Pollard net with the Commission represent- 

atives alone and at this time it was agreed that the meeting between the Board 
of Directors and the Conmission which had been 
Council meeting shouW be held. This rr.eetin& took place on the follovring day, 

'AuPst 14, in the Atomic Energy Commission building in Washinston. 
at the meeting were Board Members Grahrim, Beans, Gross, Pegram and Pollard 
for the Institute and Ikssrs. Viilson, Fisk, hddleson, mrks, and 8cPAniel 

requested at the time of the 

?resen'; 

the Comission. (Board Members Goodpsture, Fainter, Seitz and ii'igner 
ere unable to attend the meeting.) 

Although several plans of operation were discussed, primary consider- 
ion v:as given to the two possibilities of operation by the University of 
icago on the one hvnd and the Oak Ridge Institute on tile other. 

. 

based largely on the philosophy of regional management of the Commission's 
national lubora tories. 
ing universities in this section, provided a strong and enduring bssis for 
such operation. 
continuity of service, nor could it be deeply rooted in the hopes and as- 
pirations of a region. 
lY considered by the Council at its meeting on June 30, and ell necessary 
steps had been bken by the Council to modify the organizational structure 
of the Institute for this purpose. 

The point of view advanced by the Boar6 IJembers of the Institute has 

The Institute, as tha r epresentetive of the lead- 

A contractor otherwise selected could not provide the Sam5 

Moreover, operation by the Institute had been through- 

The Commission representntives brought out several points, all of which 
Wed considerably with the Conmission in favor of the University of 
icago as contractor for this opsration. 
Portance of the reactor program on the one hand and the need for a quick 

return to management stability of the Laboratory of the other, both had im- 

The great urgency and primary 

ed the Com;nission to seek a contractor with a large reservoir of scienti- 

Personnel and extensive experience in this type of operation under govern- 
nt Contract. Two primary aspects of the problem had combined to single out 

e University of Chicago as ths most appropriate agency for neeting these de- 
rids. On the one,hand, the General Advisory Committee to the Commission hsd 

trongly recommmded 
ite and it further indicated that among the various possible sites the Ar- 

e National Laborstory appearsd to be tho most likely. 
University of Chicago had alreadlr served for a considerable period dur- 
vie War as cogtract oDerutor of Clinton Lsboratories and thus could supply 
ckground of experience for this particular operation which no other can- 
ts would possess. 
in which reactor development work was being carried out, namely Argonne 

a consolidstion of all reacpr development work at one 

On the other hand, 

The Comission felt that in DlscinT the two laborator- 

a* Clinton, under the snm mancgement, it would be going fnr toward mee,tinp 
the of its General Advisory Committec and it would at the same 

Provide an operator for Clinton of sufficient experience and resources 
' get operation going well at a nininum of tins and thus make possible a 
kger 3dvance in the reactor development field. 

After a thorough discussion of these points of view, the Institute 
epresentatives reported that its services as operntor of the Laboratory 
ere still available, but that it would cooperate fully with the University 

icago as contract operator of the Laborstory, nrovided that it did not 
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compete with the Institute's recognized academic and traini.?g furictions. 
It was agreed that a meeting between representatives of the Institute, the 

Commission and the Ullivcrsity of Chicago would be called at tin early date 
for the purpose of working out detailed arrangements under which the objec- 
tives of the Institute could be achieved with the University of Chicago as 
operator of the Laboratory. The Board designated Dr. Pollard to represcnt 

it at such a meeting, 

Arrangements for this meeting were made by the Commission and it was 
held in Nashington on August 28. 
counsel, attended for the Institute in accordance 
the Board. 
J. B. Fisk, S, G. English, P. V.. McDaniel, H. Roth, E. E. Huddleson, Jr., 

and C. C, Vogel, 
the University of Chicago. 
ed out whereby the University of Chicago would operate Clinton National Lab- 
oratory purely as a mnmgement function, with all educational and academic 
activities, including the Laboratory training school, managed by the Institute. 
It was also arranged to have the Board of Directors of the Institute act in 
811 advisory capacity to the Director of tho Laboratory with respect to the 
research program, budget, and policies in much the same capacity ns that ex- 
ercised by the Argonne Board of Governors. 

Dr. Pollard and Mr, Charles Snepp, Legal 

Those representing the Commission at this meeting were Messrs. 

with the action taken by 

William B. Harrell and barren C. Johnson represented 
At this meeting, detsiled arrangements were work- 

The development of graduate resebrch facilities in' Southern universities 
in conjunction with the Laboratory was not discussed in detail, inasmuch 8s 

Dr. Fisk stated that the Comnission-sponsored suxort for University research 

- - Programs had not yet been formulated. 
:- StitUte's program, to the extent it contemplates such Commission-bponsored 

- support, must await the development of Commission policy in this matter. 

Accordingly, this ohsse of the In-= 

The terms of the proposed operating contract with the University were 
discussed in detail. Dr. Pollard stated that the Institute felt that it 
would like to consider the possibility of working touard the eventuol end 
,,Of ,assuming the responsibility for the operation and management 3f the Lab- 
oratories, but recognized the factors involved and the difficulties of 
attempting to Dredict when the Institute could realize this objective. .Dr. 
.Fisk Stated thAt the Commission continued to recognize the aspiretions of 
the Institute, but in entering into a contract with the University o.f Chicago 

%-*Or four years, the Commission felt it must maintain itself in a position to 
&.?tend that term upon exuiration if at that time such,& course uppetired de- 
EirEble, and thct pa commitment c~cld be mde thut Q contract with the Univ- 

ersity would not extend beyond four yesrs. Dr. Pollard agreed that the In- 
stitute mas not asking the Commission to take a different position to th3.t 

tated by Dr. Fisk. 

Public announcement of the assumotion of the opersting role by the 
Persity of Chicago was made jointly on September 25 by the University, 

te fully with the Institute in setting up its ednationul and training 
grams. 

Institute and the Commission. Negotiations had been completed in a most 
Ordial manner, and the University gave every indication thnt it would COOP- 

Immediately following the public announcements, the Institute and the 
.~, versitY began negotiations with a view to drawing up a subcontract under 
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considerable time bt 

s fourth regular meeting on October 31 to variolJs aspects of the negotiatiox 
F. C. VDnderLage, Acting Directcr of the Clinton !latiofla1 Laboratory 

ining School, and lat.er Mr, William B. Harrell, Business h!anager of the 
versity of Chicago, met with the Board to discuss the future arrangements 
this school and the relstionships of the Institute with the University of 

cago. Dr. VonderLage discussed a written pror.osa1 which he had prepared 

a scho.01 at the Laboratory. I&-. Ilarrell discussed the desire of the Univ- 

ts which had been developed for the operation of Clinton National Laborator 
sity of Chicago to cooperate with the Institute and reaffirmed the arrange- 

Negotiations continued satisfactorily during the period prior to Jenuary 
1948, on which date the University of Chicago was to take over operations 
m Monsanto Chemical Company. 

Bulletin announcing the Institute's Gra.duate Training Frogram was in pro- 
s Of being printed and. arrangements for other Institute programs were pro- 

ding in a similarly satisfactory manner. 

They had progressed to such a point that 

On January 1, 1943, the Commiss 

icn announced that all reactor 
research would be moved from 

idge and be consolidatsd at the Argonne National Laboratory, that the 
ersity or' Chicago was withdrawing from its ccctract to operate Clinton Nat 
1 Laboratory, and that Carbide and Carbori Chemicals Corporation would be- 

the contract operator of the Laboratory. 

This drastic change was of vital concern to the Institute and its member 
rsities. 
ked the entire program of the Institute. 

Morale slic?ed dsn4erously at the Laboratory, and' the move 
Imnadiete steps were taken 

n and attempt to solve the very sericus problems it 

e Institute had heen notified of this proposed action on December 30, 

ed*. 

sonr?el- 

advance of similar notificstion in Oak Ridge to the other parties 
Board members were iilformed that night and thi next day of the 

development, and Dr. Pollard held several confsrences with Comr.iss- 
0x1 January 3, he sttended a meeting of the laboratory staff 

rePresentstives ami talked with Alr. Lilienthnl by telephone for 

hour that afternoon. 
til late Saturday night. 
ary 4, v4th Commission and Laboratory personnel, and a radiotelephone 

was on o. warship near Jam, was unsuccess- 
iCS1 Teasons and 3r. Graham >greed to cone into Butcivia to re- 

ersation 2!.+ hours later. On the evening of January 5, the entire 
discussed in detail with Dr. Graham, with Dr. K. 2. Morgan of 

Other conferences and telephone calls con- 
"hare were additional conferences on Sun- 

f$t to Dr. Graham, who 

boratorY participating in the conversation. 
On Dr* Graham sent H cublegran to Fresident Trumn which emphasized 

As 3. result of this 

- .I, - 
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the effect of this move on scientific progress in the South. Dr. Graham 

asked that a meeting of the Board of Directors be called immediately and he 
atlined a number of considerations which he wished to have brought before 

the Board on his behalf. 

. 

. 

The Board of Directors convened at Oak Ridge late on January 6, and 

a meeting with oivision Directors agd other scientific personnel at the 

During the afternoon the 

mined in ses,aion through January 7. 

boratory. 
d Dean Goodpasture, who were unable to attend, 

The morning of January 7 was devoted 

All members of the Board wero present except President Painter 

d met with representatives of the Commission and Carbide and Carbon 
icals Corporation. These r.eetings in general resulted in an inpasse, 

ch as the Commission gave no indication of any possibility of a change 
its policy, while the aoard on its part could seo no way to preserve the 

boratory and maintain anything approaching a National hboratory for the 
nder the terms establishod by tho Commission. 

On tho following day, Thursday, January 8, Dr. Pollard met with Dr. 
rry of Carbide and also with xr. Franklir. of the Commission. Out of the 

0mr meeting, a statement on the part of Carbide and Carbon Chemicals 
orporation of its position vrith respect to this operation and the oxtent 
Q which the company would be in a position to cooperate with the Institute 

chieving its objectives was formulated and included in a letter to the 
d of Diroctors of tho Institute. 
ched to this report as Appondix I. 

A copy of this importmt letter is 
A1tho:igh this statement on tho part 

Carbide gave evidence of a very satisfactory viovpoint with respect to 
ation of the Laboratory and held considerzble promise of an extensive 

with tho InstiMto in ashieving its objectives at tho Laboratory, 
breakdown in negotiations betrmcn the Laboratory, the Co~mission, 

ide which had been reached at this point made tho hop6 of early pro- 
along these lines extremly remote. It was folt that at this stago a 

ng between the 3oard of Directors of the Institute and the Atonic Encrgy 

ssioners thenselves was essential and arrangements wcre mdc by telc- 
vrith ldr.. Lilienthal that evening for holding such n mecting in ';Jashing- 

The very short notice mado it irnpossiblc to 

mjle all of the rrcmbcrs of the Board and it was in fact not even possible 
the following day. 

ntact all of them to inform them of this mooting. 

is meting was hsld in \;asklington on the afternoon of Friday, January 
een Board "embers Beans, Gross, Pollard and Seitz and hk. Lilienthal 

Wck, who were the ocly members of the Conrnission in the city at 
Dr. Gross and Dr. Soitz in particular presented a very thorough 
tho effect which this decision was having on the sciGntific 

he Laboratory, tho expected effect on the reactor development 
9 ad the difficulty of achieving a nation21 laboratory devoted to 
esearch of an academic type -under the conditions proposed by the Com- 

It was emphasized that Rfter o. thorough on-the-spot study at oak 
..tho Board of Directors VIOS still of the opinion that removal of the 
r dcvelopmnt program would be Q serious blow to tho Oak Rid:" National 

tima 

Lilienthnl and I&-. lvaymack emphasized to tho Board that this step 
working decision taken on n balance of nuny ccaplex factors, among 
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the effect of this move on scientific progress in the South. 
asked that a meeting of the Board of Directors be called immediately and he 
wtlined a number of considerations which he wished to have brought before 
the Board on his behalf. 

Dr. Graham . 

The Board of Directors convened at Oak Ridge late on January 6, and 
remained in seseion through January 7. 

to a meeting with Oivision Directors and other scientific personnel at the 
Laboratory. 

the afternoon the 

The morning of January 7 was devoted 

All members of the Board were present except President Painter 

n Goodpasture, who were unable to attend. 
t with representatives of the Commission and Carbido and Carbon 
s Corporation, 
as the Commission gave no indication of any possibility of a change 

olicy, while the Board on its part could see no way to preserve the 
y and maintain anything approaching a National Laboratory for the 
er the terms established by tho Commission. 

These nectings in general resulted in an impasse, 

On the following day, Thursday, January 8, Dr. Pollard met with Dr. 
rry of Carbide and also with hir. Franklin of the Com&ssion. 

rmer meeting, a statement on the part of Carbide and Carbon Chemicals 
rporation.of its position vdth respect to this .operation and the oxtent 
which the company would be in a position to cooperate with the Institute 
achieving its objectives was fomlnt,od and included in a letter to the 
rd of Diroctors of tho Institute. 
ached to this roport as Appondix I. 

Out of tho 

A copy of this important letter is 
A1tho:igh this statement on tho part 

arbide gave evidence of a very satisfactory viewpoint with respect to 
operation of the Laboratory and held considerable promise of an extensive 

on with the Instijxto in achieving its objectives at the Laboratory, 
omplete breakdown in negotiations between the Laboratory, the Commission, 
Carbide xhich had been reached at this point made tho hopo of early pro- 

along thcse lines cxtrercly remoto. It was folt that at this stago a 

een the Soard of Dircctors of the Institute and thc Atonic Energy 

ners themselves was essential and arrangements were made by telo- 
ith Mr. Lilionthal that evening for holding such n meeting in yfashing- 
the following day. 

le all of the mmbcrs of the Board and it was in fact not cvcn possible 

The very short notics niado it impossible to 

ntact all of them to inform them of this mooting. 

meting was held in \;ashj.ngton on the aftcrnoon of Frlday, January 
ecn Board hiembers Beans, Gross, Pollard and Seitz and hsr. Lilienthal 
Iyaymacl;, who were tho ordy members of tho Conmission in thc city at 

im. Dr. Gross and Dr. Soktz in particular presentcd a very thorough 

siS of tho effect which this decision was having on the scientific 
, of the Laboratory, tho expected effect on the renctor development 
Bm, and the difficulty of achieving a natioml laboratory devoted to 

ch of nn academic type ‘under the conditions proposed by the Com- 
It l’~ns emphasized that after a thorough on-the-spot study at Oak 

tho aORrd of Directors was still of the opinion that removal of thc 
lopmnt program would be a scrious blow to the Oak Ridp,e National 

Lilienthal and Mr. ’IYaymnck omphnsizcd to the Board that this step 
vrorking decision taken on a Salance of mnqr conplcx factors, among 
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ch could be cited the continued mnzgement instability at the Laboratory 
ing the fall, the inability of the University of Chicago to find a suit- 
e Research Director for the Laboratory, the impossibility of recon- 

e personnel policies for the Laboratory which the University of 
ctigo desired to incorporate in its contract with those in effect with 
er operating contractors in the Oak Rjdge Area, and the rcnewed recom- 

ndation of the General Advisory Committee that all reactor development 
rk be consolidated at one site. A continuation of the policy to proceed 

th coastruction of the high flux reactor at X-10 along with support of a 
evelopment program would have involved the Commission in the com- 

nt of a very large sum of money over the next five years, 

large expenditure would have had to have been mde against the advice 

They em- 

Moreovei-, 

mmission's scientific advisers and placed under the control of e 
gement nhose adequacy und stability was by no means assured. 

ized that the decieion, once haring been made, had to be carried throcgh 
kly and that no reconsideration of it could be contemplated at this 
e. They urggd instead that the Institute adopt a constructive policy 

actively cooperate with the Commission and Carbide in bringing to 
lization the very considerable opportunity for the development of an out- 
riding national laboratory for the South which still remained. This -point 

s subsequently set forth in E lotter from Mr. Lilienthal to Dr. 
am, a copy of which is includ.ed with this report as Appendix 11. 

This meeting vas highly satisfactory for both parties and resulted in 
ar and effective presentation of the interests and requiremsnts 

e Institute and of the essentials for good scientific laboratory manage- 
The members of the Board who participated in it agreed that the only 

Ding alternative for the Institute was to cooperate actively with the 
Ssion and the Carbide Company in making the transition to Ccrbide man- 

* 

the Laboratory and to lend its efforts toward reconciling the 
The Commission re- fic staff of the Laboratory toward this course, 

d with the Board the great difficulty of making such.a course of action 
Ve but tvelcomed the adoption of it by the Board as the only feasible' 
tive. 

ng the support of the scientific staff of the Laboratory for this 
Primary attention during the following few days was given to 

ctfon and .working out some of the details with them. 
rOSS case to Oak Ridge on Tuesday evening, January 13, and on Wednes- 

Finally, 

and Dr. Pollard met with the Division Directors of the Laboratory. 
meeting it was decided thrit the Institute 'should recommend to Carbide 
Commission that Dr. Frederick Seitz be made Director of the Labor- 
A number of other research facilities and modifications of the 

OrY research program were also agreed upon to take the place of the 
program which had been planned. in connection with the high flux 

and agreement was reached with respect to general personnel policies 
rbide 'should be requested to adopt for this operation but which did 

lude Some of the policies over which objection hgd been previously 
'. BY nursday, January 15, the Laboratory staff and the Institute were 

in agreement on a plan for operation of the Laboratory under 
mmgement which apceilred very hopeful indsed. 
Bather 

ursdaY afternoon, 

On this day Dr. Fisk 

of the Commission and Dr. Felbeck of Cnrbide all came to Chk 
meeting was held between Dr. Fisk, Dr. Bncher and Dr. Pollzrd 

The only clement of this plan discussed at thnt 
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ime was the selection of Dr. Seitz as Research Director of the Laboratory. 
iBoth Commission representatives enthusiastically concurred in this choice 
'and suggested that it be discussed with representatives of Carbide as soon 
res possible. 
?been Dr. Pollard for the Institute and Dr. Felbeck, Mr. Center and Mr. 

:a- Arrangenents were therefore mde immediately for a meeting be- 

ucker for Carbide. 

ulted in calling Dr. Seitz and asking him to come to Oak Ridge by plane 
hat night. 
orning and a portion of the afternoon in conference with representatives of 
arbide. The result of these discussions was that Dr, Seitz found the con- 
itions advanced by Carbide Company completely satisfactory and was in corn- 
lete agreement with their plan for operation of the Laboratory. 

dthem of his willingness to accept the appointment subject to a clarif'i- 
Rtion of the Cormission's plans for the research Drogram to be carried out 
t the Laboratory. He met with Dr, Fisk and Dr. Bacher during the afternoon 

ad evening of the same day for this purpose but was unable to obtain assur- 
Pces which he regarded as adequate with resmct to the possibility of fill- 
& the vacuum left by removal of reactor desipn activities and the building 
f the high flu reactor. 

2 

!!ceding day and the considerations which were uppermost in his mind with 

This meeting was held late thursday afternoon and re- 

On the following day, Friday, January 16, Dr. Seitz spent the 

He inform- 

. 

YL 

on the following morning, Dr. Seitz and Dr. Pollard met again with the 

'oratory Division Directors. Dr. Seitz reviewed the discussions of the 

lrd to his acceptance of this appointment, He reaffirmed his great con- 

hce in the Carbide Company and their willingness and ability to achieve 
uccessful operation of X-10 as a National Laboratory and he expressed his 
ief that the arrangements which had been developed with Carbide showed greet 
use of meeting all the problems which he led the Commission initially to 

.e-this decision. He emphasized that he felt it would not be possible for 
cto successfully direct the work of the Laboratory and exercise effective 
lersbp of its scientific staff unless some rallying point could be pro- 
bd in the scientific program to take the place previously occupied by the 

or development program and the high flux reactor. 

allowing this meeting, Dr. Seitz returned to Pittsburgh and negotiations 

ssions led to a resolution of the difficulties which had been encountered 

?~.conti~ued I by tetephone during the next three days. None of the ensuing 

.-ye' Seitz f innlly decided against the acceptance of his nppointment to 

the time of their meeting in Washington with hlr. Lilienthal and Mr. Kay- 
ard, Dr. Gross and Dr. Seitz had had dinner with Dr. Gibson, Act- 
f Applied Physics Laboratory in Silver Springs, Naryland, and had 

atiVe1y discussed with him the possibility of his being interested in the s-? Of Research Director at O&k Ridge National Laboratory.* After some 

:-? 1- 
Laboratory was redesignated as Oak Ridge National Laborntory 

Fry, l948, by the Atomic Energy Commission, Since the name Clinton 
FQI Works had been abandoned in fnpor of Oak Ridge Area the former name 
D'i=longer .._- appropriate, - 
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liberation, Dr. Gibson was next recommended to the Carbide Company for con- 
deration as Director of the Laboratory. 

on the Institute did not in this case take an active port in negotiations 
th Dr. Gibson which followed his namination. 

olonged but finally proved unsuccessful inasmuch !IS Dr. Gibson was later 
fered 2nd accepted an appointment as permnent director of the Applied 
ysics Laboratory. 

But ut the request of the Commis- 

These negotiations were quite 

! On March 1, 1948, Carbide took over the operation of the hboratory from 

The sympathetic undersbnding with which 
santo Chemical Company with Mr. C, N. Rucker of the Carbide Company in 
position of Executive Director. 

cker has dealt with the problems of the scientific staff of the Lab- 
tory, the vigor with which he has pushed the scientific program developed 
the Division Directors and the interest he has shown in developing tom- 

es between industrial procedures and the management requirements of a 
entific Laboratory have all contributed greatly to the welfare of the Lqb- 
tory during this difficult period. The management of the Laboratory has 

ts at the Laboratory for university staff members and graduate students 
ost cooperative in assisting the Institute in making silitzible arrznge- 

extensive programs of this type are anticipated for the future. 

The first half of the year 1948 has been an exceedingly difficult one 
the Laboratory. The loss of the high flux reactor and the entire re- 

tor development program has been a very serious blow, and the resultant 
ock to the morale of the scientific staff has resulted in a rather heavy 
6s of valuable personnel at the Laboratory. Coming on top of this blow a 
rike threat delayed by Federal injunction and ending finally in a uom- 
omhe on June 13, added greatly to the problem of achieving a stable sit- 
tion at the Laboratory. 

ion is prepared and anxious to support a strong National Laborntory in 
Ridge, and both the Institute and the Carbide Company are determined to 
eve this end regardless of the difficulties in the way. Nothing that 
kppened has altered the fact that the Oak Ridge National Laboratory 
ess6S research facilities and opportunities unparalleled anywhere else 
he world, that life in the city of Oak Rid@ holds much tkit is attract- 
to scientific personnel, and th,3t all of the elements of an outstanding 

ntific laboratory still exist here. 

In spite of these difficulties, however, the com- 

Given competent and enthgsiastic 
ific..leadership and a return to mrngement stability, such a Laboratory 

e achieved. These elements both the Institute and the Carbide Company 
etermined to supply at the earliest possible date. 
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SECTION 11. INSTITUTE PROGUMS 

aining Program The Crndua te Training ,?rogram 

of the Institute was described 
some length in the annual report of last year. At that time, this pro- 

m was incorporated in a Nemorandum of Understanding between the Monsanto 
mica1 Company, the Carbide and Carbon Chemicals Corporation: and the In- 
tute, which was ready for execution in May, 1947. 
s agreement was, however, prevented by the decision of the Monsanto Chem- 
1 Company not to renew its contract for the operation of Clinton Labora- 
ies. 
s program was held in abeyance. 

titute. 

Final execution of 

Pending the selection of a new contractor during the summer of 1947, 

re resumed with the University of Chicago on this and other programs of the 
Rapid progress in these negotiations was made and complete agree- 

In the fall of that year negotiations. 

Was reached by December, 1947, on all aspects of the program. At this 

, a Bulletin and Announcement of the Graduate Training Program was pre- 
nd sent to the printer to be issued around the the first of the year 

order for printing was canceled as soon as it was learned that the 
of Chicago would withdraw from its..contract to operate the Lab- 

d that'carbide and Carbon Chemicals Corporation would be the new 

.During January, the energies of the Institute were absorbed in problems 
ted with this change, but soon thereafter the entire Bulletin and 
cement was extensively revised in accordance with t\e new arrangement 

iations were resumed with the Carbide Company. These were success- 
completed in March and the Bulletin vas finally published in April and 
buted to all graduate schools in the country as well as to interested 
rial organizations and other agencies. The Institute is now beginning 

wive applications on benalf of candidates for Fellowships and it is ex- 
t several may be filled by Septembar, 1948. The first grhduate . 

of the Institute reported to the Biology Division of the Oak Ridge Nat- 
Laboratory on ky 3, to begin his thesis research. 
king, a biology major in tho Graduate Division of the Virginia Poly- 
C Institute. 

Sugars, for his .Ph.D. thesis-under the supervision of Dr. Stanley 

Re is Mr. Leighton 

He is pursuing research on the fermentation of some non- 

Dr. Paul Tompkins, both Research Associates of the Institute and 
Orcutt, Professor of Biology at the Virginia Polytechnic Institute. 

stitute is now engaged in perfecting arrangements under which Dr. Orcutt 
brought to the (kk Ridge Laboratory at froqent intervuls to confer 

he other two members of Alr. Nutting's Graduate Committee and partici- 

that it can develop such arrangements quite 'generally for all of its 
actively in the research which Vi. Nutting is carrying on. The Institute 

rangements have been completed to expedite the flow of information be- 
the Institute Graduate Committee and the Fellow's University Committee. 
ications between the two groups will be clenrod by b responsible staff 

the Laboratory involved, and no ndditional clesrsnce will be nec- 

py unless the commuccation contains restricted information. This does 

Of course, tc research reports or theses which students my 
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y prepare for submission to their universitiss. Such full reports 

will be submitted for declassification in the usual manner. 

The Committoe on Admissions held an organizational meting on IhY 28r 

to review ap?lications for 8 and set up four appropriate sub-committee 
lowships in the major fields of Biology, Chemistry, Engineering and physics . A. Dhon Callibn was named chairmnn of the Committee. 

..the Committee on kdmiSSi0nS is as follows: 

The composition 

Oak Ridge National Laboratory 

. Dr. William A. Arnold Dr. Karl Z. Morgan. 

, Dr. Stanley F. Carson Dr. Morris E. Rose 
Dr, William L. Russell 
Dr. John A, Swartout 
Dr. Fred Vonderhge 
Dr. Earnest 0. bollan 

Dr, Henri A. Levy 
Dr. Stuart McLain 

K-25 Laboratory 

Dr. A. Dixon Callihan . Dr. George A. Garrett 

Dr. James L. Gabbard 

.. 

Y-12 Laboratory 

Dr. Christopher P. Keim Dr . Robert S. Livingston 

t Was agreed that the Executive Director of the Institute would direct 
ations for Fellowships to the Chairman of the Committee on Admissions 

Each rnember of 

-cornittee will review the qualifications of the applicant and note 
should be: 1) accepted, 2) rejected, 3) considered by another'bub- 

ee since his training borders txo or aore fields. 

then route them to the appropriate sub-committee. 

indication of the acceptability of an applicant will be aocompanied 
tement from the Committee member concerning the availability, in his 

facilities for undertaking the desired, research problem. 
ed that in such cases 'the application will have been considered by 

The 

The 

may Call a meeting of the sub-committee to determine final action. 

It is 

boratory Director and other members of tho appropriate Division. 
ation, .after ciroulation to all members of the sub-committee, vi11 be 
ed to the Chairman of the Committee with r:ll pertinent comments. 

e Course of the meeting, it was suggested that each application be 
as though several had been submitted from which a choice was to 

was intended to preclude the automatic acceptance of all early 

members of the Committee on Admissions are Research Associates of 

hould be pointed out here that tha st3ff of Research Associates se- 
work the Fellows is of outstanding calibre, and without excep- 

are anxious to cooperate fully with the Institute in this important 
~: 'Ihe quality of work:,turned out by the Fellows shwld be very high. 
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is program has been and will continue to be one of central features of the 
If successful, it wi'll mke a major contribution to graduate 

ining in universities throughout the country by making otherv5se unobtain- 
e special research facilities available to all of them on an equal footing. 

s ear ch Par ti c i pa ti on The he5,r-t of the National Lab- 

oratory idea is to bo found in 

Laboratory by university scientific staff members, students who 

ho can contribute to the resesrch programs of the bboratory and 

visions for extensive opportunities for special research and advanced 

ompleted their doctorate training, industrial research workers, 

the sme time acquire nen knowledge, facility in new' research techniques, 
a familiarity with research Froblems of interest to the Commission to the 

efit of both the Commission and the country. 

parcntly found wide acceptance among representatives of the Com- 
s contractors, nnd the scientific world in general. The problem 

Ling the facilities of the Oak Ridge National Laboratory accessible to 
ern university people is being apprached nlong three independent lines 
scusscd be.low. 

One approach to which the Commission is giving serious consideration 
careful study is that of delineating certain portions of its research 
Tities which can be declared completely unclassified and freed from se- 
tY controls in the publication of research results. 
fields of researchcan be established, it will contribute greatly to 

ing the problem of university participation in the research programs. 
11 addition to arrangements for removing restrictions on publication of 
Its in these fields, the laboratories in rvhich such research is conducted 

This basic point of 

.. 

If such unclassi- 

Id be isolated from those in which classified work is done, the accessi- 

itY of such laboratories to university people would be greatly increased. 
Board of Directors strongly supports this course of action on the part 
he Commission, and the follo&g resolution was adopted at the October 

"RESOLVED, that the Board of Directors of the Oak Ridge Institute 
.of Nuclear Studies strongly approves and supports the efforts be- 
ing made by the Atomic Energy Commission to delineate and esta- 
blish unclassified fields or areas of research; that an early and 

ive application of this policy to research laboratories in 
Ridge Area would greaQyhccelernte the attainment of the 

ves of the Institute; and that, specifically, the B&rd 
strongly urges on the Cornmission the desirability of an early re- 
moval Of security restrictions on the facilities and progray of 
the Biology Division of Clinton Rational Laborstory in the Y-12 

Institute is-pushing this matter as actively as possible with the 
ssion and is giving support and assistance to its efforts in this dir- 

One very important step clong this line which 
omission has recently taken is thrlt of announcing its intention to 
e 

eat 

whenever possible. 

security restrictions from tho city of Oak Ridge. This will be 
to the Institute since all of our facilities are located in 

- 11 - 
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st reasons which led the Commission to take this 

een its central programs and the region which it 6erVeS. 

A second approach to the problem of making the laboratories more accessi- 
the universities is that of arranging for Council members and a number 

to Oak Ridge Laboratories. 
taff members of the sponsoring universitios to be cleared for 

T~QSS clearances are intended to admit 

rsity staff members to the laboratories to become familiar with new 
s of research and new techniques and to use the laborstory facilities 
for carrying out their own research problems; to work with,graduate 
nts from their university who have been placed in the laboratory through 
raduate Training Program; and to attend special seminars, symposia, 

ms of advanced study at Oak Ridge National Laboratary. 

US types of arrangements are available under which university 

t the universities in determining the most feasible arrangement to con- 
members may accomplish these ends, and the Institute is prepared to 

in each case. The Institute will act in a liaison capacity between 

boratory and the University in completing the dosired arrangement. 
the arrangements which have been in standard use are enplopent for. 

ed periods of three months or longer during off quarters or semesters 
ave-of absence status, consultant contracts cn 
ecurring visits to the Laboratory without formal employment or contracts. 

token basis, and short 

are being taken to name these staff members of the universities 
nt6 to the Institute rather than to the Laboratory directly. 

ermits the staff member to be reimbursed for traveling expenses 
A sub-contract or working agreement will have 

orked Out with Carbidd to make the Laboratories accessible to these 

This 

the Laborhtorjr, 

e clearance procedure is necessarily involved. It takes from three 

8 half months to c'omplete the process, and efforts to reduce' 

1s from member universities have been cleared for access to the 
suocessful to date.' However, at the present time 

here, and clearance procedures havo initiated on 21 others 
clearance has not yet been granted, 

nmber of university staff members beginning work on research pro- 
Oak Ridge Laboratories this summer is most encouraging in view of 

fficult year just concluded by the laboratories and the Insti- 
e Of the member universities are represented at the laboratories 

Individuals participating ia ,the research projects are as 

-- Oak Ridge National Laboratory 

euben A* Day, Associate Professor of Chemistry at Ehory 

OneY, Professor and Head of the Department of Physics 
'Phie Newcomb College; 

hssociate FrofBsaor of Chemistry at the University 
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. Dr. &-ic.Rodgers, Professor and Head of the Jepnrtnent of Physics 
.. at the University of Alrlbama; and 

lbur A. Selle, Professor of Fhysiology at the Ulliversity 
of Texas Medical School, 

K-25 Laboratory 

chard C, Keen, Professor of Physics nt Louisiana Stnte 

Y-12 Laboratory 

A. Hill, Associate Professor of Chemistry at Duke 

1 spend the summer and fall in the Lnborrtories here, and the 
der will report to their universities at the begir.ning of the fall term 
001. In addition to this group, Dr. Newton Underwood, of Vanderbilt 

t 'the 1947-40 school year with the Biology Division of, Oak Ridge 
1 Laboratory, and Dr. Albert Brauer, Professor of Zoology at the Univ- 
of Kentucky, reported to the Biology Division in July for a six-montha' 
-Of research. Dr. Ray G, Noggle, of the Univers.ity of Virginia, Will 

Year with the Biology Division beginning Fzbruary 1, 1949. Considerable 
tions were conducted with a view to placing Dr. H. P. Riley, of the Univ- 

iam M. Breazeale, of the University of Virginia, in the K-25 Laboratory, 
0th cases it was decided to dsfer these arrangements until 3, lster date. 

ky in the Biology Division of Oak Ridge National Lnboretory and 

ird line of approach to making this a true National Laboratory is 

icing arrangements under vhich outstanding scientists in the Oak Ridge 
be sent to Southern Universities to give lectures on scient- 

a1 seminars, Sigma Xi meetings, or general evening 

tific groups, me presence of the outstanding staff avsil- 

k Ridge represents a scientific resource that should be drawn upon 
atest extent possible, The institute has been granted budgetary 

the traveling. expenses of these lecturers. 

g scientific staff members in Oak Ridge who gave lectures befwe 
ring the year are: 

.aexandcr Sqllaender, Director of the Biology Division of Oak Ridge 
Laboratory, addressed the annual meeting of the Alabams State Xed- 

01h-d addressed jigma Xi meetings at the Univorsity of Kentucky 
Carolina State College; 

lvin'Yieinberg of the Physics Division of Oak Ridge Xational Lab- 
colloquhm ct Durham sponsored jointly by Duke 

tY and the University of North Carolinc; 

Ralph T- Overman, Acting Head of thc Departmsnt of S?ecinl Training 
nstitute, sddresscd the meeting of Mcrr.phis Scction of the hsricm 

vorsity of Mississippi. 
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me initiation of the radioisotope 
training urogram which was de- 

e RasLoisotope Program 

1 report was postponed at the remest of the 
1 its division of Biology and Medicine could be 

me program was , however, discussed with re- active. 
sentatives of the mity of Chicago in tho fall of last Year ad ms 

usiastically received by them. 

ctor of the Health Physics Division, Dr. Alexander Hollaender, Director of 
Biology Division and Dr. P. C. Aebersold, Chief of the Isotopes Branch, 

As a result a committee was-formed under 

Following these discussions, Dr. J. Re 

Director of the Chemistry Division of the Laboratory, Dr. K, Z. Idorgan, 

E. C. all offered the services of some of their staff members in a consul- 

tive capacity to the Institute. 

e ckirmnship of Dr. George Soyd of the Chemistry Division and consisting 

This committee rendered a great deal of assistnnce to 

ishing the character of the training to be offered 

Dr. Overman, C. J. Borkovxki, E. R. Tompkins, Henri Levy, Paul C. Tompkins 
John A. Swartout. 

r the types of facilities needed for its conduct. 
,. Swartout. worked up detailed plans for experi- 
training program and the subject rnfitter to be 

!uded in the lecture courses. Dr. P. C. TomDkins, Dr. Levy, and Dr. EO R. 
kinS developed plans and specificstions for the radiochemical laboratories , 

g room and lecture demonstrution classroom 2nd supervised the work of 
e Hawkins in preparing preliminary designs for hoods, chemical benches 
er facilities of the hboratory, This group maintained COntinUOUS 

y-day contact with the Engineering Design Section of the Atomic Energy 
8siOn in Oak Ridge during the preparation of detciled engineering draw- 

The Engineering De- modifications to the Laboratory. 
igh praise for the manner in which they assisted in 

the rather involved building problems . 
e Institute was notified by the Division of Biology and Medicine of’ 

ic Energy Commission in Rashington early in February that this pro- 
d been approved by the Division and that it ms most urgent that plans 
leted for conducting the courses during the summer of 1948. At this 

rangements were mde with the Oak Ridge National Laboratory to have 
h TO Overman given a six-months leave of absence for the purpose of 
hark= of this program. At the meeting of the Board of Directors on 
P 1940, the Board appointed Dr, Overmanes Acting Head of Special 
Of the Institute, and Dr. herman accepted this appointment on April 
Detailed plans for equipping the laboratories and classrooms were 
at this time and a construction contract let to Rome hdersoc- Corcp- 

he same time all necessary equipment, supnlies, and 
ents were ordered and contclct with individuals to serve as instructors 

hree four-week courses during the summer with 
‘Ond 

th ‘le Division of Biology and Medicine in its FelloVJship program. 
set aside for individuals from the universities cooperat- 

he IllaJoritY of the work consists of individual laboratory instruction, 
b,rectrict enrollment to a maximum of 32 participants in 

ns and a prospectus were sent out early in May 
the 96 vacancies have been received, The 

i 
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Branch of the Commission assisted the Institute in selecting the 
nts. Preference is being given to those persons who are most nearly 

dy to begin research with radioisotopes. It is hoped that additional 

aining sessions can be arranged during the fall and winter in order to 

re nearly meet the great demand for this type of training. 

An excellent staff has been assembled to assist in the conduct Of this 
Instructors will be Dr- Ralph T. Overman, Acting Head of ining program. 

e Special Training Department of the Institute; Dr. H.. M. Clark, Assistant 
ofessor of Chemistry at Rennselaer Pdy-bckmic Institute, Troy, New York; . Henry Lanz, Jr., of the University of California, and Dr. C, La Comr, 
search Chemist at the University of Florida. All have had wide experience 

boratory, and the IsotoDes and Biology Division of' the Commission are fur- 
shing personnel to assist in the conduct of the program. 

radioisotope work. "he Health physics staff of the Oak Ridge National 

ur r>oms in the Institute Building have been set aside to conduct the 
A great deal of special equipment has been installed, ioisotope courses. 

ms has been set up as a counting room. 
concrete shielding has been erected to protect personrlel. One of these 

/ 

e three repeated courses will not attem?t to cover any special field 
plication in chenistry or Siology, but will be based on simple chem- 
experiments selected and designed to give participants a maximum know- 
and ability in the techniques of handling and carrying on research 

radioisotopes. 
since the Comission began the wide spread distribution of radioisotopes 

It appears that it will be desirable to conduct another series of radio- 
Pe Courses during the year, and plans are being made to continue this 

There has been a very serious need for training of this 

Research Program The Atomic Energy Comnission 
called on the 1nstitute.h 

rY to assume prime responsiblity for the ifiitiation of a clinical re- 
Program in a specially prepared section of the @k Ridge Hospital to 

the recognition and treatment of malignant diseases with radioactive 
ials and radiations. 

initial step in getting such a program underxay, the Institute 
a cocference of representatives of 20 Southern Medical Schools to meet 
Ridge on March 1 and 2. In addition to the Medical School Represent- 

r- Lucius A. Salisbury, Director of the Oak Ridge Hospital, Dr. 

and Health Physics Divisions of Oak Ridge National Laboratory, and 
Aebersold of the Isotopes Division of A. E. C. 2s well as Dr. A. H. 

isor to the Commission at Chk Ridge, were invited 

and Dr. Karl Z. Xorgan, Dircctors respectively, of the 

Wilburt C. Davison, Dean of the Medical School of Duke Uni-Jersity, 

lected Chairman of the meeting at the first session. He was asked by 
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e institute to mke provision for a careful consideration, by Q suitable 
mittee, of the feasibility of the program, He was further requested to 
ve the entire conference make recommendations to the Institute on the 

ility of undertaking this program, on an effective 

ministration and direction, and to nominate individua 
t to the Bard of kledicol Consultants to be named bY 

ference toured the Oak Ridge Hospital and tho Biolog- 

1 Laboratories of the Oak Ridge National Laboratory during the afternoon 
hrch 1, and Dean Davison reconvened the conference on March 2. After 

special committee which met the evening before, the 
The 

sly passed a resolution recornending that the In- 

Chairpan. Davison 

s discussed in some detail by all representatives present. 

itute undertake the Medical Research program, and in the same resolution 
e group recommended that the Institute appoint a Board of Medical Consul- 

upervision over the program, 
rence to nominate individuals to be recommended to 

ute for appointment to the Board of Medical Consultants 

of the Institute met on March 13 and after con- 

ions of this Conference, unanimously adopted the 

ates Atomic Energy Coriunission has requested the 

, organize, and conduct a clinical research program 
ation treatment of leukemia, cancer, and other malignan 
facilities at the Gak Ridge Hospital, and, 

erence of representative's of twenty Southern Medical 
1 and 2, 19b8, a resolution was adopted recommending 
ertake such a program; . ' 

it resolved that, 

Ute enter into negotiations with the United 
Commission for a supplement to its contract 
3 to provide all arrangements aecessary in- 
r reinbursement to the Institute for all 

cbrs in the conduct of the program plus such an 
overhead allowance received by 'the Institute 

s my be required to adequately cover all 
xpense incurrcd by the Institute as A result 

"2. The Institute hereby establishes an advisory.board to 
8s "The Board of Medical Consultants", which shall con- 

st of not more than nine members and for which, 

"a- The term of office of each member shall be three yenr8 
rst board, and depending on the size of 

three members shall be appointed for three 
g June 30, 1951, two or three members for two 

ne 30, 1950, and two or three members for 
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yeclr terms expirir.g June 30, 1949; 

"b. .The relationship of each member to the institute shall 

be that of e sub-contractor for consultant services with each 
corresponding sub-contract executed for the term of the oppoint- 
ment and making provision for payment to the consultant of a per 
-diem consultant fee and trsveling expenscs in accordance with the 
reimbursement policy estnbl5shod in Article 111, sec. 1 (0) of 

ntract No. AT-40-1-GEN-33 betweon the Institute and the Com- 

nc. The duties and powers of this Board shall be to make 

ecommendations to the Institute with respect to the orgsnization- 
ture for the clinical program; its research program, budget, 

and administrative policies; selection and s alary of personnel in- 
..valved in the program, including the Director, building, facilit- 

-ies, and equ",Fment; and arrangemsnts for partici7ation by Southern 
Medical Schools; 

. .'. "d. 

the Executive Director of the Institute." 

The following persons, all of whom;%ere nominated by the Xedical Con- 
ce Of Karch 1 and 2, were nemed by the Bosrd of Directors to the In- 

te's Board of Medical Consultants: 

The meetings of this Bosrd &ill be held on.the call of 

Dr. Paul F. Hahn, of Meharry Medical 

8, Dean Wilburt C. aavison, Dean of the Duke University School of 

e; Dr. George T, hkrrell,, of the BoMmn Gray School of Medicine, Dr. 

backe, Dean of the University of Alabuma Medical School, and Dr. 
w. Lippard, Dean of the Medical School of Louisiana State University. 
iX members were asked to recommend the names of other persons to be 
ed to membership on the Bmrd of Consultants, with due atter.tion be- 
11 to the additional talent necessary to bring the group to maximun~ 

ely following the constitution of the B.xird of Medical Consul- 
ere taken to draw up consulting contracts between the Institute 
r: of the. Medical Board, and each of these contmcts has now 

e Board of Medical Consultants met in Washington on May 6 with Dr. 
Institute, Drs. Shields Warren, J. Z. Bowers, and A. H. 

. of the Commission in attendance, to work out the dettiils of initiat- 
program. The following procedures were agreed upon at this meeting, 

me horrnal channel of communication between the participating med- 
Ools and. the program will be through the Chairman of the regularly 

"Cancer Committee" of a Medical School, or through any special 
by the Dean of a participating university. Patients 

adnitted to the program only by these committees. 

'Ihe Board will select a person licensed to prsctice medicine and 
ted in clinical research and education to act as director of the 

,' "ith his aid there will b e selected a smll nucleus of responsible 

102bb01 
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.gators (about 6 persons) in the general fields of 

Pharma c ol ogy k? E He mat o 1 og y Biochemistry 
c_- Pa tho1 ogy Radio Chemistry Phys io1 ogy 

Internal Medicine Health Physics 

PIUS a suitable group of technioal and clinical assistants. 

h 0. Business affairs will be administered through the Oak Ridge Insti- 

tute . lu. 

nv- ., 

To maintain continuity of research on available clinical material the 
*Board will select a number of neoplastic diseases for special study, 
:each specific disease, 8 panel of consultants will be appointed from the 

For 

~ .. ,. 
of the participating schools. 

tnt staff will 

Each panel, in cooperation with tne 

F (1) Determine the specific details of the investigation 

E- 
a. 

(2) 

de 

Maintain a flow of patients to the Oak Ridge Hospital 

Applications will be received by the Board from individuals who 

ish t 0 investigate specific problems of their own, using materials avail- 
ble only at Oak Ridge. 
leet Directors for the duration of their project. 

&sh JI. and maintain responsibility for their own patients. 

Theso individuals will be assigned as Special BO- 

They will be expected to 

lg Program Details for establishing a 
ing program also were discu 

train- 
lssed 

- Washington meeting, and it was decided thnt facilities for the train- 

. -_ Of clinical resident physicians on both a long and short term basis 
be set up, together with facilities for training physiciens in prac - 

and original icvestigators. These phases of the program will be estab- 

$ed on the following bases: 

ZiciPate in the clinical investigative programs. 
!@E. 
E?? 1 

I,: I 

Fa* About two long-tem residents (one-two years) will be accepted, to 

A number of residents will be accepted for three-month periods of 
$bF, in the use.of radioactive materials and the handling of patients -- 

'-treated with these materials. 

FA 

Fa; Physicians in Practice or teaching nay be accepted for varying 

a' Of the, both for trcining in the use of radioactive materials and 
rticiPate in the investigative program. 
ith %e instructional facilities already organized by tho Ocik Ridge 

ThPe program will be coordina- 

..tub 
$52 

-I - 
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The Board also authorized the Director of the Clinical Research Program 
:to set up an information activity to coordinate the program, and to keep part- 
Licipating schools and individuals aware of the aotivitios and opportunities 

milable. 

Dr. Marshall Brucer was elected Chairman of tho Board of Medical Consul- 
ants * 

in June 15, with Dr. Pollard in attendance, and took proliminary action to- 
The Board of Medical Consultants held a second meeting in .Washington 

rard the selection of a suitable Director of Clinical Research. 

ting Programs 
)er Universities 

The Inst 
sponsor 
the Use 

,ituto served as cot 
of a Conference on 
of Radioactive Isotopes 

1 Dec- I Agricultural' Research held at the Alabama Polytechnic Institute fron 
iber 18 to 20, 1947. 
$ others from throughout the South attended the oonference. 

$. Thfs conference is an excellent demonstration of how the Institute can 
!?e its member universities in special projects. 
!!!titUte arranaed with the Commission to secure the necessary radioisotopes, 

More than 400 agricultural research workers, chemists, 

For this conference, the 

" 
in obtaining the perticipnting personnel, and shred a part of the 

FUNDAMENTAL CONSIDERATIONS 

Morning Session 
W. Gmrd,idinE; 

TECHNIQUES OF TAGGED ATOM RESEURCH 
S, F. Carson, Oak Ridge 

- *J=- 
d.-ilL -- 

RADIOACTIVITY AND RADIO-ISOTOPES 
Fred Allison, Auburn 

Afternoon Session 

- 
'. .. _I 

Eric Rodgers, Preslaihg 

.U., . -._.. 
xz.. . ISOTOPES AVAILABLE FOR RESEARCH 

1' -. Paul C. Aebersold, Oak Ridge 
_.._ 

-. 
z. i . . 

MEASUREMENTS OF RADIATION BY VARIOUS METHODS 
-. 
. .. ". - .. 
6' ,I Paul W . McDaniel, Washington 
.. 

'-~cTI~ PRECAUTIONS IN Tm HANDLING OF R~IOACTIVE MATERIALS 
FJ?.< Y. .i G. William Morgan, Oak Ridge 
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. .. 

Night Neeting 
Russgll S. Poor, Presiding 

1 DL 

Division of Biology and Medicine 
United States Atomic Energy Commission 

PLANT PETSIOLOGY, SOILS, AID HCRTICULTmE 

' Morning Session 

lJat5an H. Woodruff', ?residing 

AGRICULTLTRAL RESEl%RCS WI TE RADIO-FHOS PIIORQUS 
S. B. fiendricks, Seltsville 

STUDIES OF CIiLOiiOSIS USING R4DIOkCTIVE PECSPIiOROUS AND IROlI 

AGRICULTURAL RESWCF; YI.ITB RADIGACTIm SULFbT AND ARSENIC 
M. D. Thomas, Salt Lake City 

.- 
Y %- Orlin Biddulph, Pullman 

.,- ?. 

c 

-_ 

L..* ?. - 
93 

L 

Afternoon Session 
B'&l Vi. &Daniel, Presiding 

... 
$A- *- 

DEMONSTRATION OF A TYPICAL TRACER EXPERIENT 

Ralph T. Overman, Oak Ridge 
L- -- - 

.- 

Tnsnppti on Tour of Laboratories 
&-I- y- - -- - 

!Ji ght Se s si on - 
M, J. FLnchess, Presiding 

TI ON 
ROVE! 

TO 
.T#N T -.- 

Donald F. Jones, New Haven 
r.- c+: I 

L: 

62; 3-\ 20 

NITTRI TI 9Fi AID ANIhL4L HUSBAItDRY 

Morning Session 

G2 

N. A. Lazier, Presiding 



SOME BIOLOGICAL .AND EDICAL USES OF RhDIOACTIW ISOTOPES 
G. Harold Copp, aerkeley 

TRACER STUDIES rrm Cl4 URETHAN 
Howard B. Skipper, Birmingham 

STUDIES WITH RADIO-COBALT ABD RkDI3-COPPER (Motion Pictures) 
George K. Davis, Gainesvills, Florida 

Ihe Institute is anxious to cooperate with other member universities 
conducting similar activities in the field of nuclear energy. 

' 

The Institute served RS co-host to the 1948 meeting of the Southeastern 

President Graham delivered one of the principal addresses at this meet- 
and Dr. Pollard served as a member of the Program Committee which or- 

The Institute conducted a tour of the Oak Ridge Area 

ttending the meeting, supplying busses and connentators for the 
sts in atten2ance. The Institute has offered its services as host 

ion of the American Physical Society held ir- Oak Ridge on April 9 and 

zed the meeting, 

SPonsoT for the meeting of the Southeastsrn Section in April of next Year, 
ough this offer has not yet been acted on by the Society. 

The Bard of Directors has de- 

voted considerable time to the 

ring activities other thvn the regular Institute programs 
ate the development. of scientific research and training in 

ich the Botlrd decided to make three annual awards of $500 

These awards are open only to staff members or students from 

itions, rules, and other information on the awards will be 

to the beginning of' the 1946-49 school year. 

universities. me first such step was formally aprroved'at the Msrch 

papers of distinguished marit in the fields within the province of 
itute. 
er universities and will be paid from the Institute's ovrn funds. 

at sirrilar proc,rams.wlll be developed as the Institute 

This program, which is con- 
ducted purely as a service fun- 
ction to Oak Ridge, continues 

tor in enabling the Conunission and its contractors to 
personnel. Because the Institute does not grant aca- 

ts in its own name and becouse the supplementary progran? is quite 
the regional and nationlrl prozrsms of the Institute, this pro- 

been sub-contracted to the University of Tennessee. 

the terns of tho contract, the IfistitUte supFlies the building 

'.the University supplies all the necessary personrql. 
ied five classrooms for the progr:im, two well equipped chemistry 

essury equipment and supplies for conducting the pro- 
The Institute 

biology laboratory, a physics luborutory, and nn instrument 
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e chemistry laboratories contain standard benches with outlets for 

d air, vacuum, gas, hot and cold running water, glass 
well suplied chemical laboratory- 

The physics laboratory is equipped with AC and DC voltage and net- 

uipment to conduct laboratory work in atomic Physics- The bioloW 

y similarly is well equipped with storage cabinets, two incubators, 

a refrigerator, an oven and autoclave, together with microscopes and other 

Courses for the masters and doctors degrees in Chemistry, bthemtics, 
nd Fhysics are offered through the University of Tennessee Graduate School 
ranch at Oak Ridge, and some of the University's best tenching talent has 
een assisgned to Cek Ridge. 

Attendance at the Chk Ridge Branch during the fiscal year was as follows: 

Summer Session, 1947 ................ .56 
Fall Quarter, 1947.. ................ .202 
Winter Quarter, 1948.. .............. .I32 
Spring Quarter, 1948.. .............. .lo8 

e now working on their doctoral degree through 
5 different students participated in the pro- 

originally, classes &re held 09ly at nights and on week ends, but an 
ngemnt has been worked out whereby some students also attend classes 

. Tuesdays and Saturdays, vvith the attendant's pay being reduced by 20 per 
to compensato for his absence from work one day each week. 

.-The University is conducting this program at considerable cost to itself 
expending about #73,r?OO annually out of its own funds over and above 

reimbursable by the Commission. ' 

1 requests for informtion on this program to 

iaison agent between the University and the 
d takes no part in it except for supplying the 

ions of leaves of absences, schedules, and simt 

e building needs of the University for the conduct of this program 

The fEct that it received such quarters has been invaluable in 
+jor factor in enabling the Institute to receive grently expanded 
rS8 

ining program, the medical research program 
Institute has since been forced to obtain ad- 

building space to house its activities. 

- 22 - 

! 



SECTION 111. ADMINISTRATION AND ORGANIZATION 

The Nominating Committee Select- 

Executive Director ed to recommend nominations to 
the Board of Directors for the 

pokition of Executive Director reported at the Board Meeting of October 31, 
1947. The Committee recommended that Dr. Pollard be named *s Executive Dir- 

the nominee absenting hirnself, the BMrd unanimously elected 

On informing Dr. Pollard of his election, Dr. Seitz advised him that it 
crd that h8 give primary consideration to arrangements 
0 maintain his scientific interests, engage in scient- 
ientific meetings, and serve as 

urely administrative in chracter, but on the con- 

consultant to re- 

search groups in Oak Ridge where nppropriate. It WAS emphasized that the 

d be mde to serve as a medium for expressing the .:scientific lead- 

As the Institute program broad- 
ened, it became evident that a 

At nded organization was essential for it to function properly. 
meeting, the Board of Directors authorized the Executive Dir- 

Or to assemble a considerably expanded administrative staff to perform 
increasing work of the Institute. The Board in effect directed a mjor 

on of the Institute staff along iines shown in detail below. 

e of business mnagement was established to perforn! the stand- 
budgetary, fiscal, accounting, and other routine management affairs of 
%anization similar to the !Institute in size and character. The Board 
authorized the apDointment of Afr, J. W, Mumford, a nian of wjde exper- 

e in business matters, to the position of Business Bnager, 
..direct the office of Business hnagement and asscmble the necessary per- 

As such he 

~th the approval of the Executive Director, to perform the duties 

university Relations liivision was authorized to assune responsibility 
mjor functions of the Institute. This Division %ill supervise 

nister the Graduate Training Program, will be charged with the place- 
university scientific staff members in Oak Ridge laboratories, will 

ster the Supplementary Graduate Training program sub-contracted to the 
sitY of Tennessee, and assume responsibility for nll activities of the 
te involving direct' services to, or relations with, universities and 
esearch institutions outside of Oak Ridge, and with universify faculty 
duate students, The University Relations Division will have .the assist- 

other departments where necessary to carry out its activi ties. 

Special Training Division was set up to conduct programs of'.tradning 

st such Program is the series of radioisotope courses to be held 
techniques of research developed on the Atomic Energy pr0jec.t. 
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Ir __ ___ 3idge this summer. This Division will be charged with responsibility 

:.for the prepnrstion of detailed plcns for ench trnining course, for the con- 

e duct of correspondence in connection v:itli such trnining progrnms, for the 
3rpreparntion of announcements und other notices, the development of proced- 
Bures for upplication and admission to such procrams, and similar activities. 

&ring intervals between training progrcms, the Head of t!Iis Division and 
his assistant will engage directly in reseurch and training at the Oak Ridge 
Phtional Laboratory in connection with the Institute’s Fellowship program at 
L- the Laboratory. 

’‘ !; At the Varch 13 meeting, the Board of Directors approved the appointnent 
of Dr. Ralph T, Overman as Acting Head of the Special Training Division. Dr. 

herman is a Senior Research Chemist at Oak Ridge National Laboratory and has 
.Flayed a leading role in resesrch leading up to the wide-scale production of 
radioisotopes for use in rese3rch. 

LV 

d 

HS was granted leave of absence by the 

ry to join the Institute staff. 

.- - 
2 A 

aepcrtrnont, 1.: the formulation of its administrative structure and technical 

??Pervision, and the development of the Research Proeram is the responsibility 
The Board will advise the Executive 

&ector of the Institute concerning a suitable structure for the resident 
@Sff -< Of the resesrch hospital, and will assist in the appointment of suit- 

Medical Division was authorized to conduct the Medical research pro- 
The direction of the work of this assigned to the Institute in N.rch. 

3f the Board of Medical Consultants. 

Ile bf.-, individuals to positions in the programs. 

G--h addition to the conduct of the Medical Research Program, this Division 
. .. 

&l?’cOODerate with the Academic Division in the mintennnce of adequate re- 
$!oris with Southern Kedical Schools. .i 

lunsel The Board of Directors early re- 
_--.. ”..>. Y_ - . .. cognized the necessity of employ- 

/e_flgsl Counsel to assist and advise the Executive Director in the negotiu- 
!-:of contracts, in complying with vsrious Federal and State laws in the 
$i.on of the Institute, and in many other fields. 

?e 30, 1947, the Board of Directors authorized the Acting Executive Dir- 
J;.to engage I,&-. Charles D, Snepp, of the firm of Anderson and Snepp, of 
“?le, 
;tance to the Institute during the past year. 

li;-...- kt of Buildicg , 

At its third meeting, 

counsel for the Institute, h!r. Snepp has been of invaluabla 

3- 1 .,. .. 
!C :_ 

The Institute headquarters was 

moved in October from an office SL, e**- -. 
..a,, t. 

%-nistration Building to greatly expanded quarters in Building 2714-Go 
Jilding, which was originally intended as a research laboratory for the 
;!?n District, contains almost 20,000 feet of floor space and is well con- 
-?.Of Yellow tile. Although inadequate to house the expanding uctivities 

I,’- 

$L’nstitute, the building is the best availsble atthis time. It contains 
%I_ -offices, twelve classrooms and laboratories, a workshop, limited Stor- 
’’c? related facilities. Two of the laboratories hr.ve been re-de- , 

>-*Or in the rndioisotop8 training course during the summr, and con- 
‘=?ielding -. has been erocted v;hcre necessnry. A counting rcoin has been 
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et up, and other laboratories have been fully equipped for use in biology, 
enistry, and physics. 

Lack of library and office space is the most serious deficiency in the 
resent building. 
eaders, and more than 200 persons are attending various Institute fiograns. 

The library has space for no more than 10 students and 

office space is at a premium in Oak Ridge, the Institute received 
000 feet of additional office space in the City Administration Building 
rly in June, and the business and executive offices of the Institute were 
ved there on June 9. . 

The Institute has submitted, at the request of the Commission, estimtes 
r its building needs Over the next five years, It is expected that these 

will be met by construction of new, permanent-type buildings, with 
ecture in keeping with the academic background of the Institute. The 

or the next five years, as nearly as such requireKent3 could be determined 
y present knowledge : 

ng requirements were submitted as the minimum needed by the Institute 

tral Admini s trs tive Office Spa ce - - - - -- -- 12,000 square feet 

erence Space-------------_------------- 400 square feet 

itorium (to seat 500 people)------------ 5,200 square feet 

'(plus 2 large lecture'rooms to 
open into auditorium when needed)------ 1,200 square feet 

3,.400 square feet 

Cia1 Training Division------------------ 7,250 square feet 
:,(hdi ois otope laboratories , c outiting 

.room, animal room, store rooms, 
classrooms, and research laboratories) 

erSity Relations Division-------------- . 7,470 square feet 

Laboratories, classrooms, store- 

ms, preparation rooms, and 
enhouse, for physics, chemistry, 

.iOIOgY, and nericulture) 

1,500 square feet 

.................................... 800 square feet 

OUSe and storage space----------------17,90 square feet 
60,000 square feet Total (approximate ) 
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The Institute, in so far as its me1 Policies 
contractual obli ga ti ons permit, 

bblishing a university type rather than an industrial type atmosphere 
headquarters. The contract with the COmission author- 

beral personnel policies to be established. VfiJor Provisions Of 

ent policies are as fol1ows: a fourty-hour work week, Six holidays 

weeks vacation after one year of service, and one week during 
lendar year if employment began prior to July 1, sick leave of 

ys annually for the first year with increments in Succeeding Years UP 

days fDr the fifth year and thereafter, and a retirement plan through 
eachers Annuity and Insurance Association under which contributions are 

y, up to 10 days excused absences with Day under exceptional circum- 

By employee By employer 

e!% 7% 

On tht portion in 5% 
excess of $250 monthly 5% ’ 

me Institute also will carry life and health insurance on each employee 
on as the required number of persons have been enployed. 

Initiation of these employment policies has resulted in the establish- 

high worker morale on the part of the Institute employees. 

ADMINISTRATIVE PERSONNEL NOW EMPLOYED BY INSTITUTE 

McClannahsn, Barbara 0. 

hlumf‘ord, J. W. 
Odom, Lois E. 
Overmn, Ralph T. 

. Pollard, William G. 
Rose, J. Vi. 
Russell, Mary E. 
Sharp, Dorothy M, 
Vaughn, Charles L. 
Whited, Betty P. 
Wood, hhry J, 

INSTRUCTORS FOR R,U)IOISOTOPE PROGRAM 

Finkle, Ray D. 
Lam, Hemy 

Negotiations on the Institute’s 
definitivo contract with the Com- 

It replaces the temporary letter contrac 

Ontinu& through u good part of the year, and the contract itself 
lY 
ch the 

on Lhy 24, 1948. 
Institute has operated since !.“arch, 194’7, and will remain in 

December 31, 1951. In general, the provisions of the contract 
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the same as those contained in the earlier letter contrnct except for 
re. 
ing Program, Research Participation Frogram, the 

s in the field of nuclear and related science3. A 
t makes provision for the Glinical Research hogram 

Provisions aro made in the contract for carry- 

emcntary Graduate Training Program, tho Radioisotope Training Program 

e contract also oalls on the Institute to serve in nn advisory and 
ative capacity to the Commission. It establishes the necessary con- 
1 relationships under which the Institute is reimbursed for the cost 

n, with the exception of the salary of the Executive 
ctor and the expenses of meetings of the Board of Directors. Tho contra1 
6 provision for a fixed overhead allowance, readjusted annually and pay- 

Provision for direct reimbursement has not been made. Appendix A of 
in equal monthly instalments to cover miscellaneous expenditures for 

ontract defines employment policies, leaves of absence, benefits, amu- 

8 insurance and similar matters with respect to the Institute employees 

l02bb I1 
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APPENDIX I 

CARBIDE Ah”Jl CARBON CHE?:ICxLs CORFOMTION 

UNIT OF UNION CARBIDE AND CARBOii CORPOUTION 

POST OFFICE BOX P 
OAK RIDGE, TENI!ESSEE 

January 9, 1948 

rd of Directors 
Institute of Nuclear Studies 

k Ridge, Tennessee 

Attention: Professor b. G. Pollard 
Executive Director 

Following our conference Wednesday afternoon, plus the several sub- 

als Corporation group believes cm (and should) ?rove sound 

perstive efforts with the ORINS and Southeastern Universitie 
e bases do not represent all the possible items and these 

They do represent 

ent conversations between smaller groups, it may be helpful for US 

rY to.indicate, D bit more in detail, just what the Carbide and 

ve not been thoughtthrough in dstail. 

of all we believe the proposals of the AEC are ”firm” 
t---within the scope of the contractual obligctions 8s finally 

Chemicals Corporation csn operate the X-10 facilities 
ional Laboratories” carrying out the basic research, 

he two beliefs are fundamental: 
ering develoDments and small-scale production--Rs desired by the 

Without them the Chemicals 

tion would not be interested in proDosals of the AEC. 

Id like the University groups to feel an interest in, and 
, the successful prosecution of the basic research part of 

grams previously included ir, the X-10 set-up. 
e Would like the University groups to assis€ in planning the 
el and .Scientific program required for the basic work. 

In line with this 

e desirable if the University groups---through Q Scientifi 
.Cornittee (Steering Committee, or named as you wish)---appointed 

-would outline, or suggest the outline for the basic program and 
egarding the technical and organizational programs. 

Operations will, perforce, have to consist of extensions of curre 
recommended by personnel from the Monsanto-University Chicago 

‘nization, but we will welcome coments, criticisms or approval. 

Current 
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Cak Ridge Institute of Nuclear Studies -2- January 9, 1948 

Later, when a satisfactory new organization is established, we expect 
the personnel to submit annual programs---on which we will aDpreciate 
your review, criticisms and approval. 
fall within our contractual obligations with the Commission, we will 
attempt to cooperate with you 

Insofar as your suggestions 

We would prefer that the Coordinator we appoint for the basic 
research program be a man recommended, or approved, by your group. 
Preferably, he should be furnished by your group, We will welcome 

assistance, 

Help along other personnel lines will be welcomed by the Chemicals 

Details 

Corporation from the Universitjr grouP. These include (potentially) 

professors on Sabbatical leave, or on an exchange basis; as well 8s 
graduate students, within (or in addition to) the ORINS group. 
regarding the last-named should be worked out, 
students leaving your universities aro urged to consider permanent employ- 

Graduate and postgraduate 

ment with Chemica.1 s. 

3. Chemicals Corporation prOpOSt3S to follow a very liberal 

Policy regarding publications from the staff of the Clinton fiation*l 
Laboratories, hly two criteria are planned: (1) Technical quality 
to reflect credit on the individual and the group, and (2) Security 

Pass on (1) and to make suggestions on (2). 
-11 put no obstacle in the way of publications indicating the connections 
.Of the authors with their universities or the ORINS, nor does the Chemicals 
'Corporation plan to insist on designation of tha corporation's connection* 

ations, A subgroup from the Uni-cersities might well be chosen to 
The Chemicsls Corporation 

40 In an effort to maintain even closer relationship with the 

niversity viewpoint than is now foreseen from ORINS contacts, the Chemicals 
OrPoration plans to seek individual personal consulting contracts with 
rious academic scientists, It is hoped that these contracts (at least 

mjority of them) can be placed with scientists from the Southeastern 
Versities group, We would apm-eciate suggestions or nominations and 

e from your group, 

5. he final, though not insignificant, item should be hers listed. 

*eel that the Clinton Laboratories, to be a true National Laboratory, 
facilities addition31 to those now at X-10. Specifically, 

Only 8s an example, we believe that a large cyclotron is desirable, 
asilY possible at Y-12, and really necessary if the Southeastern 
rsitieS are to make the progress we hope for nnd expect. 

l1 become available---and quickly! 

We have 

Ne hope you can consider this 
the Commission for such o. cyclotron and hzvs every reason to belisve 

ntion in making your plans for basic work and will cooperate fully in 

yields from these facilities. Hcrc again we will welcome 
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6. Nost of your groups understand the g9oeraphy and physical set- 

p at Oak Ridgo. 
&CCC) can (with thc help of locdl Comission personnel) develop improved 

This applics particularly 

housing---a point of importance in considering exchange personnel or 
ividuals for short stays in Oak Ridge'. 

It is hoped that a single large operating group (the 

ving and working conditions within tho area. 

At least passing reference should be made to our belief that there is 
om for improvemnt (nationwide) in the relationship between American 

The set-up at oak Ridge, where so miny new And 

usual facilities are available, would seem to afford an excellent oppor- 
nity for cooperation to,tho mutual advantage of Universities and many 

ustry and Universities. 

ustrial organizations to whom (otherwise) such facilities would be 
ccessible. We believe there is a fruitful field here. 

At the risk of appearing repetitive, we believe the above are at 
preliminary bases for starting work or contoctswith your University 

Furthermore, we believe they justify an optimistic approach to OUpS. 

8 'many problems we know will arise. 
ine of departure". 

A four-year contract offers a good 

Progress will depend on mny factors---not the least 

ohich will bs your help in maintaining a truly "National Laboratory"-- 
What further bases can your group sugge 

the further advantage of the Universities and the Atomic Energy cornmiss 
r.mn a "Sactional Laboratory". 

Very sinceroly yours, v:. 

CARBIDE AXD C.4RBON CHZIdICALS CORPORATION 

-3- 
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Nashington 25, E. C. 
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April 7, 1948 

Dear Dr. Graham: 

During the past few months there have been Some inquiries 

versities concerning the best way in which they can cooperate 
with the Atomic Energy Commission in devel'oping the National Labom- 
tpry at Oak Ridge. 
developed for this purpose, namely the Oak Ridge Institute of Nuclear 
Studies, you can most a.pprop-iately advise the universities in this 

As President of an association of universities 

Out of my experience with the TVA over a period of years 
in the development of a close working relationship with the Univer- 
,sitieS of the'region, 1 know how important and helpful such cooper- 
&tion between a public technical enterprise 2nd the Universities Can 
be. .Phile the Nation's atomic energy program is markedly different 

E! TVA program in mny respects, still in the mutter of close 
king relations with Universities there is helpful precedent. 

As to how best this essential cooperation can be mde 
ective, this is a question that will require time and experience 

er. 

Oak Ridge Institute of Nuclear Studies as probably the most 
tive means yet devised to achieve this cooperation. 
ermore, a means that will lend itsclf to adaptation from time to 
in. accordsnce -with the requirements of the paramount resuonsi- 

me Commission is strongly committed to the idea embodied 

It is, 

or' this Comission to the country. 
Oak Ridge Institute, joining the universities into a special- 

instrumentality seems well adapted to the needs of the si.tuation, 
from the viewpoint of the necessities of the IJation's whole atomic 
y development nnd of tho South and its institutions. 

A region-wida agency, 

mere has been consideruble misapprehension generally about 
nt realignment of the reactor phose--the most important phsse-- 

e devcloptccnt program. ??le Commission was forced by experiencc to 
ude that Success in the urgent work of developing nuclear reactors 
.&&St attained by plucing this work largely under one direction; 
that the best pi-aspects for this--evcrytbing considered--would be 

he &gonne ktionul L:>.borstory. This decision was in no Sense what 

Thc other bzsic rese:;rch 
eflection of any kind 011 the mnnagement of the Qik Ridge Nztionn 

tory or its not.ible working force. 
ties at bk Ridge must now be strengthened, in order to advance 

on's interests most rapidly. 

-1- 
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APFENDIX I1 

UNITED STATES 

ATOMIC ENERGY ccIlmIssIo~r 
Vinshington 25, E, C. 

April 7, 1948 

Dear Dr . Graham: 

During the past few months there have been some inquiries 
universities concerning the best way in which they can cooperate 

with the Atomic Energy Commission in developing the National Lnbora- I 

tory at Cak Ridge. 
developed for this purpose, namely the Oak Ridge Institute of Nuclear 
Studies , you can most appropriately advise the universities in this 

As President of an association of universities 

Gut of my experience with the TVA over a period of years 
'in the developnent of a close working relationship with the Univer- 

sities of the region, I know how importcnt and hel2ful such cooper- 
ation between a public technical enterprise and the Universities can 
be. .Yhile the Nntion's atomic energy prograni is'mrkedly different 
from the TVA nrogram in many respects, still in the matter of close 

relations with Universities there is helpful Drecedent . 
As to how'best this essential cooperation can be mde 

effective, this is Q question that will require time ond experienco 
to answer. 

effective means yet devisgd to achieve this coopemtion. 
furthermore, a means that will lend itself to adaptation from time to 
time in accordsnce. with the requirements of the paramount resDonsi- 
bilities of this Commission to the country. 
i*e* the Osk Ridge Institute, joining the universities into a special- 
ized instrumentality secms well cdapted to the needs of the situation, 
both frm the viewpoint of the necessities of the Wation's wholc atomi 

me Commission is strongly committed to the idea embodied 

Oak Ridge Institate of Nuclear Studies 3s probably the most 
It is, 

A region-wide agency, 

development and of thc South and its institutions. 

There has been c onsidertible misapprehension generally 8 bout 
e recent realignment of the reactor phase--the most important phssc- 

ne Conmission vas forced by experiencc t 
that success in the urgent work of developing nuclear reactor 
st attained by plucing this work largely under one direction; 

This dccision was in no sense wha 

er a reflection of any kind on the mnnagement of the Qik Ridge Natic 
borQtorY or its not.ible working force. The other bcsic resesrch 
tivities at hk Ridge must now be strengthened, in ordor to advance 
e ktion's interests most rapidly. 

evclopmnt program. 

nd that the best prospects for this--evcrytliing considered--would be 
the Argon% National LLiboratory. 
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closely with the Director of the hk Ridge Lclboratory and with the 
Commission in charting the course of this rsse2rch work, in assessing 

.'the program, in vIorking out improvements that will further the Com- 
ion's work end the work of the Universities. This urocess of 

COnsultetion betv;een the people who mcn the Laboratory itself, the 

universities, the operating corporation, and the Comnission, surely 
Provides a means for schicring the maximum usefulness of thcse great 
facilities and making the most of this peat opnortunity. 

(and even pure science is crrrried on by human Seings) it is not 
Possible com?letely to satisfy'the views of evaryone. 

I am no perfectionist: I recognize that in human affcirs 

I cio not expect 

-2- 
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It is in the types of basic research intensified at Cak 

Ridge, not reactor development, that the universities of the Socth 
have the sreatest interest--so it would seem to me--'and have the 
greatest opportunity to contribute to this Nation's atomic energy 

program. The Commission, its Oak Ridge Hanager, Mr. John Franklin, 
and the Carbide and Carbon Chemical Company, the contract operator 

at Oak Ridge, are prepared and eager to hove the full participation 
of the Universities of the region--through their creation, the Oak 
Ridge Illstitute of Nuclear Studies--so that all of us my carry for- 

ward Basic research in a way and on a scale such as the South hes 
never seen before. 

X new era of scientific research and training is oyening 
for the South; this is my confident belief. The fact that an in- 
dustrial concern of long excerience is combining with a Government 

Agency, The Atonic Energy Commission, acd s,ith a union of Univer- 
sities, presents a great challenge, For just this combination has 
never been tried befDre, and in terms of the interest of the South 

and its technical advance, seems to hold out much that is hopeful, 
ani potentinlly of great value. For the South needs expnded aca- 
demic training opportunities for scientists and it also nceds in- 
dustrial development experie:ice and know-how, These, together with 
Some of the finest and most costly laboratory facilities in the world, 

can produce great rasults for the training of the South's young 
People, for the good of the country, and, we may hope for the ultimte 
benefit of mnkind. 

So I say, the best way in which the universities ccn co- 
operste is in helping the Commission, its Ihnager, Kr. Franklin, the 
Csrbide Corporation and the to-be-named Director of Onk Ridge National 
Laboratory, to make this research institute n success. 
Comissionts stated intention that the Oak RldEe Institute will work 

It is the 



Dr. Frank P. Grahzm -3- April 7, 1948 

this to happen here. 
results of this effort will be generclly sctisfactory to most of 
the varied interosts and responsibilities involved. 

But given the right spirit I do believe the 

Sincerely yours, 

/s/ Dnvid E. Lilienthal 

David E. Lilienthal 
Chairman 

Dr. Frank P. Graham 
Pr e sid ent 
University of iJorth Carolina 
Chapel Hill, 3orth Carolina 

DEL :mjb 
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MEDICAL DIVISION 

Marshall Brxer, M. D., ch' mnan I 
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By the beginning of the current fiscal year, the board of Medical Consultants of the Institute 
had pretty well sketched out the outlines of the medical program. This group of men, repre- 
sentative 01 the best the South had to otter and ofa calibre ro command resrect everywhere, 
spent many an hour laying out the program. They journeyed to Oak Ridge, to Washington, to 
North Carolina, and a half dozen other places for conferences and meetings. Finally, on Sep- 

tember 30, the Board approved the Basic h'edical Plan, a condensed copy of which is attached 
at the end of this report. 

With the plan outlined, the Board of Medical Consulranrs then began a searching review of 
whole plan to make sure that ir was feasible and to offer sound hope of good to come from 
money to be spent. At the November meetings, then, the Board took a critical look at its 

diwork. A synopsis of the Board's review follows: 

It had been suggested that government money might better be spent at the Southern mi- 
already groups of highly trained investigators in the medical sciences 

more readily available. It had also been suggested that the program would 
iction of the study to cancer. Objections had been raised concerning the 
Ridge, its lack of clinical facilities, snd the security regulations implied 

t an Atomic Energy Commission installation. It had also been pointed out 
e not shown evidence of fulfilling the therapeutic expectations originally 

been pointed out to some members of the Board that facilities already 
in both the field of cancer and in the field of radioisotopes at well- 

hlished centers throughout the country. 

e Board decided that there ax disadvantages to medical research at Oak Ridge, but the 
also considered certain accompanying advantages. Although Oak Ridge does not already 

ientisrsit does have a group of scientists trained in physics, cbemistry, 
Id be difficult to match at my single university and would open up whole 
study of cancer. The Beard felt that all investigations are set up within 

he limitation to a study of a field as broad as cancer is almost no re- 
at all. Although it is true chat patients would be more readily available at any university 
center it is highly probable that such n placement would result in B domination by that 
It was considered one of the purposes of the program to make Oak Ridge more available 

ical schools, and to discourage its domination by any small group of 
lack of clinical research facilities at Oak Ridge can be relieved only 

ities; and a program such as it proposes is the logical agency to supple- 
ties at Oak Ridge. The Poard was not so much impressed by current 
se of radioisotopes as by the possibility of use in as yet uninvestigated 
ledical Consultants was also of the opinion that the proposed program 

eed as a major activity at a center devoted to the study of radioactivity 
ngle university medical center where it would be only one of many im- 

efforts. In the light of such discussion, the Board passed the follow- 

RESOLVED, that the Board of hiedical Consultants of the Oak Ridge 
Institute of i'Jt1cle.x Studies, assembIed at New Orleans, Louisiana on 
17 November 1948, after much discussion and mature deliberation con- 
cerning both tile advantages and disadvantages of establishing a medi- 
Gal program at Oak Ridge, and being cognizant of the objections which 
have been raised against such a program wish to reaffirm the hlarch 2, 
1948 resolution of the representatives of the Southern medical schools 
that the Oak Ridge Institute of Nuclear Studies undertake the proposed 
Medical Program at Oak Ridge." 

ent problem to that of establishing a basic philosophy and program was the matter 
competent man to lead the hfedical Division. The demand for medical personnel 
ad never been greater.' During its deliberations the l3onrd screened more than 90 
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prospects. At its meeting on November 17, the L3oard recommended that I?r. blnrshall Urucer, 
then of the Department of Physiology, University of Texas, be named Chairman of the Division, 

Dr. Brucer reported to Oak Ridge on December 30 and since that time has pursued his work 
with vigor and skill. He has recruited the nucleus of an outstanding staff, the medical building 
was under construction at year’s end, bids for laboratory equipment were out, hoods for the use 

of radioactive materials had been designed, and the entire program was progressing in a most 
satisfactory manner. 

ADDITIONAL STAFF 

The Board then aimed at obtaining a strong staff in depth. Since the Division is appoaching 
the problem of the medical use of radioisotopes as primarily a pharmacological one, the Division 
has been unusually fortunate in adding Dr. H. D. Brltner as Principal Scientist and the number 
two man in the Division. Dr. Bruner, an outstanding research scientist was Professor of Phama- 
cology and head of the Department at the University of North Carolina hkdical School. Dr. 
Bruner received his bachelors, master’s and medical degrees at che University of Louisville and 
did his Ph. D. work under Dr. A. J. Carlson at the University of Chicago. He did wartime research 
on OSRD projects at the University of Pennsylvania Medical Schooland at this time has morethan 
25 research papers to his credit. 

There was need of a research man also trained as an internist, particdarly h the period 
before the residence program is set up. This situation has been well taken care of in the add- 
ition of Dr. Could Andrews to the staff as Senior Scientist. A specialist in hematology, Dr. 
Andrews is well-equipped to serve as an internist. Prior to joining the Institute :taff, Dr. 
Andrews was director of cancer training at the Stritch Medical School of LoyoIa Unlvtrsityin 
Chicago. He received his training at the University of Michigan Medical School. 

DR. HARRY BRUNER DR. MAKSHALL BRUCER 
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A RCHI TECTVR A I, 

LABORATORY I)E.JS[GN AND CONSULTANT SERVICE 

With the rapid increase in the use of radioactive materials and the need for special facilities, 
the Institute receives numerous requests for advice on laboratory design and building construction 
forboth safety and efficiency. The Medical Division has supplied this type service to the follow- 
ing organizations and. individuals to date: 

The University of Tennessee Medical College architects in Memphis, through Dr. Douglas 
Sprunt, who is in charge of the construction of the cancer research facilities in Memphis. 

The Medical College of Alabama at Birmingham, through Dr. John Bruhn, Chairman of the 

The University of Virginia Medical School at Charlottesville. 

The University of Texas Cancer Research Unit at I-iouston. 

Dr- L. H. Gray of the Radiotherapeutic Research Unit of ifarnrnersmith Hospital, London, 

College construct ion committee. 

England. 

RA DIOCHEMICA L LABOR A TORY DESIGN 

Probably the most important single piece of equipment in the radiochemical laboratory is the 
fume hood. Since the hoods currently available were either unsatisfactory or too expensive, 
steps were taken early to design a suitable hood. number of conferences were held with 
various specialists in health physics, radiochemistry, radio-physics, and engineering in the Oak 
Ridge area coiicerning the requirements for laboratory design \L*ithin the scope of the hospital 
usage of radioisotopes. Later, talks were held with representatives of various laboratory and 
equipment manufacturers. A preliminary drawing and statement of specifications for an adequate 
radioactivity fume nood was drawn up and submitted to four of the major laboratory furniture 
manufactures. Representatives from the Oak Ridge National Laboratory, the Isotopes Division, 
and the Institute were called to the experimental laboratory of the E. H. Sheldon Company, 
laboratory equipment manufacturers in Muskegon, Michigan. Following this conference, an 
experimental hood was constructed by the SheIdon Company and set up in the Training Building 
of thehstitnte. This hood wasgiven exhaustive tests in April, and on April Zlst, representatives 
of interested organizations in Oak Ridge and various laboratory furniture manufacturers were 
invited to inspect this completely new design in hood construction. The hood has been approved 
by both the Medical and Special Training Divisionsof the Institute. 

The redesigning of the radioactivity fume hood is one phase of a current program designed to 

standardize, within certain limits, many of the items of equipment which are necessary in the 
handlingof radioactive substances. A series of conferences are under way with the U. S. Plywood 
Corporation concerning thr use of bonded stainless steel and plywood; with the Oak Ridge 
National Laboratory concerning the design of remote handling equipment; with the Isotopes 
Division and other handlers of isotopes concerning the adoption of a standard radioactivity 
hazard symbol; with the Corning Glass Vorkr and the T. C. Vhcaton Company concerning the 
adqtion of standard laboratory radioactivity glassware; ad with a number of venders of mctal- 
lurgical products concerning design questions w shielding blocks. 

I02bb3t 
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collaboration of &e Medical 
paay of Muskegon, Michigan. 

CONSULTANTS 

Lester Van Middleswcxth, Ph. D. 
bstructor, Department of Physiology 
UmPersity of Tennessee 

Job L. Wood, Ph. D. 
Associate Professor of Chemistry 
University of Tennessee 

John M. Bruhn.Professoc and Chairman 
DePrnmrnt of Physiology and Pharmacology 
UoiverSity of Alabama 

Philip I-tandler 
Associate Professor Biochemistry 

Duke University 
and Nutrition 

Arthur C. Guyton, M. D. 
Associate Professor of Pharmacology 

University of Mississippi 
and Experimental Therapeutics 

U’illian C. Levin 
Assistant Professor of Internal Medicine 
University of Texas Medical Branch 

Ralph VI. Brauer 
Assistant Professor of Biochemistry 
Louisiana State University 

Charles D. Van Cleve 
Associate Professor of Anatomy 
University of North Carolina 

Joseph W. Beard, Professor of Surgery, 

Duke University 
in charge of Experimental Surgery 
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COOPERATIVE ACTlVlTIh‘S 

i 

I 

As noted earlier, one of the strong factors in locating the cancer research program here 

and related fields, and Cr. Brucer entered negotiations early for the use of these staffs 

facilities. 
will be carried out at the AEC-UT EXFerimental Farm in Oak‘Ridge. 
nowunder way to spell out the details of this arrangement. 

the proximity of unique facilities and gifted staffs in chemistry, biology, physics, health phys, C% 

For instance, much of the animal nork, especially that concerning large animals, 
Contract negotiations are 

A part of the research program in the field of pathology will be carried out in cooperation. 

On a more informal basis, the h4edical Division is receiving invaluable assistance from the 
Isotopes Division of the Commission, and from the IIealthPhysics, Chemistry and Physic s q 
Divisions of Oak Ridge National Laboratory. 

Contract negotiations also are under way with the Oak Ridge Hospital’s Board of Trusteesg 

with facilities now being constructed at the Biology Division of Oak Ridge N 
-J * 

-g 
concerning the use of certain hospital facilities in the medical program: 

In January, a contract was drawn up with the Austin Engineering Company which called on 4 
the firm to prepare the necessary engineering and construction drawings and plans for the new d 1: 

hospital building, together with the remodeling of the present “E” wing of the Oak Ridge? 
Hosp ita 1. 

The engineers estimates for the cost of the building program was around $340,000. Through 5 
a fortuitous seriesof events, most important of which was the sharp decline in construction j 

costs in the Oak Ridge area, the total cost of the building will be $270,000. 
on June 16, and by the end of the fiscal year on June 30, Baskerville Builders, the successful :i 
bidders, already had done prelinlinary excavating and sunk footings for the new building. The ; 
contract allows the firm 240 calendar days to complete the project. 1 

I? 
h the meantime, the Division has already established two laboratories in tiir present “E” i ’ 

wing to conduct preliminary studies. 

CONSTRUCTION of the Institute’s Cancer Research Hospital, shown in the above pictcre, 
began in June. The 30-bed unit is expected to be completed in March 1950. 



COURSE FOR PXACTICINC PHYSIClANS 

With the establishment of the Medical I>ivision of the Institute and of the University of 
Tennessee Memorial Hospital and Research Cenrer in Knoxville, there was considerable demand 
among practicing physicians in the East Tennessee area for an orientation course in the use 
of radioisotopes in medical research. As a result, the Medical Division and the Special Training 
Divisionset up a demonstration and lecture course on the Usefulness of Atomic Energy in Medical 
Practice. The course consisted of eight sessions of one and one-half hours each on Wednesday 
and on Friday afternoons during the month of May. From a large number of applications, 59 
physicians were registered for the couse, which was given for informational pWpOSes only and 
certainly was not presented as a course qualifying practitioners to u~e radioisotopes in research. 

MEDICAL SCHOOLS 
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SCNOOLS PAKTlClPATlNG IN MEDICAL PROGRAM 
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University of Alabama School of Medicine 
B irming ham, A la bama 

University of Arkansas School of Medicine 
Little Rock, Arkansas 

Baylor University College of Medicine 
Houston. Texas 

Bowman Gray School of Medicine 
Winston-Salem, North Carolina 

Duke University School of Medicine 
Durham, North Carolina 

Emory University School of Medicine 
At lanra, Georgia 

University of Georgia School of Medicine 
Augusta, Georgia 

Louisiana State University School of Medicine 
New Orleans, Louisiana 

University of Louisville School of Xedicine 
L3uisviile, Kentucky 

Meharry Medical Coilege 
Nashville, Tennessee 

University of North Carolina Medical School 
Chapel Hill, North Carolina 

University ofOklahoma School of Medicine 
Oklahoma City, Oklahoma 

Southwestern Medical College 
Dallas, Texas 

State of South Carolina Medical College 
Cherleston, South Carolina 

The University of Tennessee School of Medicine 
Memphis, Tennessee 

University of Texas-Medical Branch 
Galveston, Texas 

Tulane University School of Medicine 
lJew Orleans, Louisiana 

Vanderbilt University School of Medicine 
Nashville, Tennessee 

The Medical College of Virginia 
Richmond, Virginia 

University of Virginia School of Medicine 
Chnrlotcesville, Virginia 
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HE MEDICAL, Division of the Institute was 

established to furnish the participating 
Southern medical schools with facilitics 

through the exceptional research tools available 
there. The program had its genesis in a request 
by the Atomic Energy Commission made in 
January, 1948, that the Institute consider the 
feasibility of operating such a program. The 
Institute then asked each Southern medical school 
to send a representative to a conference in Oak 
Ridge on March 1 and 2, 1948, to advise on the 
feasibility of the program and if approving, to 
establish its broad outlines. Within this framework, 
the Board of Medical Consdtants of the Institute, 
established at the suggestion of the March 
conference, laid out the detailed program during 
the last six months of 1948. The DivisionChakman, 
Dr. Marshall Brucer, began work on December 30, 
1948, and immediately launched into the myriad 
problems incident to establishing a 30-bed hospital, 
assembling a staff, and initiating the program. 

9 at OakRidge for study of neoplastic diseases 

RESEARCH PROGRAM 

The basic plan for the Medical Division includes 
a central research program and peripheral training, 
information and special project activities carried 
out in cooperation with the staffs of the participating 
medical schools. A11 four of the programs center 
around the use of isotopes in the study of neo- 
plastic diseases, with the central program being 
the investigation of the value and use of isotopes 
in the biology and therapy of neoplasia. 

Preliminary to the beginning of effective 
research was the problem of designing and con- 
structing a hospital and accompanying laboratories, 
the bringing together of research, medical, nursing, 
and administrative staffs, the construction of 
shops and the establishment of suitable animal 
facilities. While only a few months of actual 
laboratory work was accomplished during the year, 
progress was such as to allow the Division to 
accept its first patient a month before the building 
to house the program was completed. Major 
accomplishments during the year were as follows: 

a. The 30-bed research hospital and laboratory 
building was constructed and placed in operation. 

b. The nursing staff was assembled and given 
necessary training in health physics and in the 
management of patients with radioactive injections. 
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trative staff had set UD procedures ta ,.L- 

c. The medical staff, techniciansand ad 

patients and operate the hospital unit. .l 

d. Liaisonwas established with the patticid 
medical schools as to types of patients, nub 
procedures and legal aspects of the program, 

A small number of patients were act+ 
in the hospital requiring already well-standar,& 
radioactive tceaanents in order to establish gew 
administrative procedures. 

f, An animal colony with necessary equip& 
yards and adjacent experimental laboratory . 
completed in cooperation with the UT-& 

As noted above, the first padents .accepted’ 
&e Division were those afflicted wlth disea 
for which there was already an established bac~ 
of experience in the therapeutic use of radioisotop, 
This policy was followed in order Eo establi 
treatment procedures. Too, additional p~limi~ 
wok was required before new radioisotopes cot 
be used in treament. However, &e nature of 1 

program is such that the major energies of the st 

will be devoted to investigating new types of isom 
treatment 
set out below. z 

e. 

Agricultural Research Program. .. 

A number of those already planned 

GALLIUM 

= 

In addition to the use of radioactive phospho- 
sodium, gold, and iodine, the Division is ma!&, 
a searching investigation of the possibilities o 
using radioactive gallium, a gamma and beta emitter 
in treating bone cancers. 
occurring just above aluminum on the per1 
chart of the elements. 
H. C. Dudley, of the Navy Medical Corps 
Bethesda, Md., indicated that gallium shoae, 
prefe’rential concentration in bone, particularly ir 
rapidly growing bone and callous. As such, k 
may be of value in treating osteoblastic bone both 
primary and metastatic, and in particular, th 
metastases from prostatic carcinoma. Considerable 
animal work has been done to determine toxicity 
values, excretion patterns, and other data. A 
concurrent line of investigation concerns the de- 
sign of instruments for injection of gallium, the 
preparation of suitable gallium-containing bio- 
logical salts, related problems of biochemistry and 
other aspects of the use of this radioisotope in 
canccr therapy. 

Gallium is a rare 

Work done by Comm 



RUTHENIUM within the body. X-rays used in this manner ohen 
produce serious skin bums due to the variable 

w *. 
e* 
I Ruthenium 106, which emits two strong beta effect. 

Anocher radioactive isotope under consideration wave lea&, without aPPreciab'e 

kks io decaying, with relatively little gamma Dr. Leonard G. Grimmett, a British physicist 

c local surface irradiation, and as such the unit. A 200-Curie sampk of cobalt for testing 
already has been allocated. The final sample of 
1,000 Curies probebly will be irradiated at the 
higher flux reactor in Chalk River, Canada. 

The radiocobalt unit is the first of its kind to 

be authorized by the Atomic Energy Commission. 

Such anisotope makes possible relatively now on the M.D. Anderson Hospital staff, designed 

&iomis of interest to a number of dermatologists 
participating medical schools. The cancer 

-tee of the University of Tennessee College 
edicine has been particularly interested in 
kotope, and Dr. Joseph Cara, senia resident 

kt. He studied the design of a collimating 
g:ap@racp to determine depth dosage and 

bouon. Plaques and applicators of various 
b will be tested on animals, Other radiology 

dors to determine the specific effect of high 

dasiderable additional experimental work be carried out. 

ahent material in the literature on distribution 
wkity* Ruthenium behaves as a noble metal Neostibosan, a compound containing antimony, 

ice the chemistry of the element is little has been reported to exert a favorable effect in 
i it Will be necessary to find a stable salt multiple myeloma. A number of hematology groups 

which will not deposit locally or form in the medical schools arc interested in this problem, 
a* Results to date show a formation of and Dr. Carl T. Bahncr, a consultant to the Medical . 
i.of deposited material with a very slow Division, is interested in synthesiziag the drugs 

the general circuhtion. Ruthenium with labeled antimony. If this can be done, 
%'Plated on objects of almost any form which observation will be made as to whether the drug 

In be employed as E surface applicator and enters the atypical plasma cells, panichcly 
!.pPPlY localkzed radiation, The possibility during the formation stages h the marrow* If 
Lmg neoplastic tissue or metastases by there is a selective pickup, radioactive antimony 
fm local implantation in areas not available may increase the effectiveness of this drug. 

rdiology, was the Medical Division's first MANGANESE 
Recent studies of the distribution of manganese 

in the body suggest E transient selective localization 
in the thyroid. This effect is bekg studicd-in 
animals using cyclotron-produced radioactme 

manganese, and if results warrant, additional 
studies leading toward use of the metal in man will 

ate interested in the use of 

m dosage on certain tissues. 

to be done with ruthenium, since there is HEMATOLOGICAL AGENTS 

~ .- 
P will be investigated. A long half-life FOLIC ACID STUDIES 

Fs. of ruthenium internally. 

COBALT 
The Division is planning to study the metabolism I 

of folic acid and folic acid antanonists in leukemia. 
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given training in the use of isotopes already 
approved for use in human patients. They will be 
given instruction in the use of measuring, monitoring, 
and safety devices and will follow the clinical 
course of the patients der treatmedt. The other 
type resident is one who comes to work on a 

specific research psoblkm carried out cooperatively 
by the Medical Division and the school in question, 

The Institute is also able to grant research 
fellowships in certain cases so that medical school 
personnel can come to the Division for three months 
of research participation and training. Plans are 
also being developed to allow medical school 
personnel to work with the Division staff for 
shorter periods of time. 

INFORMATION PROGRAM 

An essential part of the Division will be the 
ready dissemination of worthwhile information 
developed on the project. To date this has con- 
sisted largely of providing information on building 
and laboratory design for radioisotope use. A 
number of architects and medical school represent.- 
tives have received such data. Members of tbe 
Division staff have provided considerable information 
to manufacturers of fume hoods and other laboratmy 
furniture to assist them in designing equipment 
needed for radioisotope work, considerable 
information has been provided medical schools 
concerning instrumentation problems in newly- 
designed radioisotope laboratories. 

The major information activity will concern 
research results when they becow known. In 
the meantime, memhrs of the staff have given a 
large number of addresses to various medical 
groups in the South. These have largely concerned 
the medical aspects of atomic energy and the use of 
radioisotopes in medical research. Dr. Brucer, 
Division Chairman, spoke at the Fourth Annual 
Cancer Symposium in Houston, the Hematology 
Conference of the American College of Surgeons in 
Birmingham and at meetings of the American 
Cancer Society in Nashville, the Alpha Omega 
Alpha fraternity in Memphis, University of Georgia 
Medical School, University of Mississippi, Univer- 
shy of Texas, Bowman Gray School of Medicine, 
and Louisiana State University. 

Dr. H. D. Bruner addressed the Civilian 
Radiological Teacher Training Course, the Oak 
Ridge Naval Reserve Research Group ad the 
Federated Society Meetings at Atlantic City. He 

delivered a series of three lectures in his capacity 
as Visiting Professor of Pharmacology at the 
Universiry of North Carolina School of Medicine and 
gave a paper at Duke University. 

Dr. J. D. Perkinson of the Medical Division 
gave a paper at the meeting of the American 
Physiological Society and delivered lectures in the 
Radioisotope Training Program,. and to the Naval 
Research and Civilian Radiological Training 
Program. 
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SPECIAL PROJECTS 
An important part of the medical problem < 4 

be the admission of staff members of the paRicipllj 
medical schools to the Oak Ridge facilities. 
special projects which cannot be undenakep at3 
medical school. The first such proposal.ii 
already been received from the Physiology Depe 
of the University of Tennessee College of Med~, 

4! 

''-4 CONSULTANTS 

The comdexitv of modern cancer resraoi'f 
I -I 

the newness of the present 
small permanent staff with a - 0--I 

ConsuGants from the medical schools to ass5 
the program. This consultant staff, which' 
consists of 65 individuals, is organized to i, 
active participation by the cooprating me 
schools-an essential for the Division to 
properly-and to bring into the program me< 
scientists from outside the region whose 
will prove uncommon assets to the Division, ' ., 
consultant staff has been a major facrpt 
establishing effective liaison with the ma 
s c h 001s. 

Tbe clinical hospital unit and am 
research laboratories and treatment rooms in 

first unit to be designed spec 
atomic enerRy projects in me 

I. - . 
problems are involved here which wili b;, 
commonplace problems in hospitals if radimc 
materials prove generally useful in thema 
work, For instance, attention to a single b, 
rarrly would subject physicians and nmse, 
serious radiation exposure; on the other h 
the cumulative effect of attending several plti 
with radioactive injections may create a set 

hazard. The disposal of radioactive wP;;i 
creates another special problem, as does d 
disposal of radioactive gases in quantity br 
hoods, particularly in view of the fact that 
hospitals are located in heavily-populated secti 
Storage and handling of a variety of tadioisoti 
to be used clinically present considerable probb 
The fnct that it is the first unit to be so desi& 
together with the position of Oak Ridge ai' 
center of kforrnation on and production of radi 
active materials, places certain responsibifi 
on the Medical Division in the way of design& 
usc of the facilities. Y 

has approached these problems are: 
Some of the ways in which the Medical Div. 

a. 
u; 

Members of the Division staff have gopc. 

manufacturers of laboratory equipment and ass- 

in the design of satisfactory hoods for radiokc 
work in medical installations. Such hods have 
installed in the rcseatch laboratories aodk 

i$ omratinn room of the Division. _-- 
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' b. Four 4,000-gallor) se' 
installed for the collection 
Research laboratories, washing facilities, ad! A: 





I. Board of Medical Consultants 

George T. Harrel! 

Vernon W. Lippard 
Robert M. Taft 

Douglas H. Sprunt 
Wilburt C. Davison Duke University 

*Roy.R. Kracke 

*De ceased 

Bowman Gray Sch.of Medicine 

University of Va. Med. Dcpt. 
Med. Col. State of S. C. 
Univ. of Tenn. Sch. of Med. 

Med. Coll. of Alabama 

II. Special Consultontr 

Francis Cbambcrs 

Eugene Gonkite 
John Tullis 

Horace C. Dudley 

E. Richard King 

Douglas Baldridge 
Harvey Blank 

Carl T. Bahner 

Harry D. Bruner 

James C. Drye 

Army Medical Research Inst. 

Army Medical Research last. 

Army Medical Research Inst. 

U. S. Navy, Bethesda, MJ. 

U. S. Navy 

Univ.. of Penna. Sch. of Med. 

Univ. of Penna. Sch. of Med. 

Carson-Newman College 

University of N. C. Sch. of Med. 

Univ. of LouisvilleSch. of Med. 

111. Lioson Consultants in Participating Medical 
Schools 

BayIor Univ. School of Medicine Joseph Gast 
Bowman Gray Schoolof Medicine Jerry K. Aikawa 

John R. Andrews 

Carnillo Artom 
Clyde T. Hardy, Jr. 

Reid T. Holmes 
Charles Norfleet, Jr. 

Ernest W. Yount,Jr. 
Joseph W. Beard 

Clarence Gardner 
Philip Handler 

Jerome S. Harris 

La. Stace Univ. Sch. of Medicine Ralph W. Brauer 

Med. ColIege of the State of S.C. Raymond Posrlethwait 

Med. Dept. of the Univ. of Va. Kenneth R. Crispell 

Duke Univ. School of Medicine 

H. Rowland Pcarsall 
John M. buhn 

Robert Teague 

Stephen U'. Brown 

Hoke W a m mo c k 

Henry L. Schmidt,Jr. 

Medical College of Alabama 

Univ.of Ga. Sch. of Medicine 

APPENDIX V 

MEDICAL DIVISION 

Univ. of N. C. School of Med. Edward M 

Southwestern Univ. Scb.of hfed. 
Univ. of Tennessee Sch. of Med. 

Allen F. 
Lester Van 

Univ. of Texas Sch. of Medicine Charle 

Vanderbilt Uaiv. Sch. of Med. Howard J. 

IV. Resident Physicians 

Dominic Joseph Cara Univ. of Tenn. Med. 

V. Nursing Staff 

Mary Sutliff 
Vivian Gruenwald 
Freda Schukofski 

Roberta Clouser 

Frances Sanderson 

Mary Miller 

Verda Wells 

APPENDIX VI 

MUSEUM 

1. Technicial Advisory Committee Richard F. Kimball Oak Ridge National 

Paul C. Aebersold Atomic Energy Commission Edward McCrady Atomic Fnergy Con 
Gould A. Andrews OK Insr. of Nuclear Studies Edgar J. Murphy Oak Ridge National 
Cyril Coniar UT - Ag. Res. Prog. A. L. Hydzewski Atomic Energy Corn 

Oak Ridge National L Donald D. Cowen N.E.P.A. 

Logan B. Emlet Oak liidsc National Lah. Edwin A. Wiggin Atomic Energy Cornmi 
LCO F. Iiemphill Y-12 

R. L. Macklin 

Joseph A. Conoers K-25 C. D. Susano Y-12 
F. Western 
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W. J. McClothlin 

Mnurice F. Say 

William T. Clifford 

James E. Arnold 

Bd. of Control,%u. Reg. Educ. 

University of Kentucky 

Sou. Educ. Film Prod. Set. 

University of Tennessee 

AEC, Oak Rldge, Ten% 11-3-50-2000-A7766 
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not been encouraging in most cases, neitherhave 
they been sufficiently discouraging to cause a 

slackening of effort. Twentytwo patients have 
received therapeutic doses of gallium, and another 
29 have received tracer doses. 

Considerable research in animals was carried 
out during the year in connection with the use 
of gallium, and at the year’s end one of themajor 
difficulties of gallium therapy seemed near a 
solution. Gallium-72, the reactorproduced 
radioisotope, is present in relatively small 
quantities aIong with much larger amounts of 
stable Gallium-69-71. Since the material acts as 
a cumulative poison, the amount of radiation 
that can be brought to bear against a tumor is 
limited by the toxicity of the metal. Gallium-67 
is now being produced by bombarding zinc in 
the Oak Ridge cyclonon. It can be separated 
chemically from the zinc and thus will be a 
relatively pure radioisotope, allowing much 
higher dosages to be given. This material is 
not yet available for use in patients, since 
considerable animal work must be carried out to 
determine what compounds are suitable for 
therapeutic use. 

GOLD 

The use of radioactive gold in intractable 
pleural and peritoneal effusion arising from 
neoplasia has shown encouraging clinical results. 
Gold is a short-range beta and gamma fmitter. 
In its colloidal state, it does not circulate 
throughout the body but remains well-localized 
in the cavity or area in which it is injected, 
there delivering a heavy radiation dose to a 

restricted area. 
A wide variety of studies were carried out 

in animals to determine the characteristics of 

radiogold, and later in the year these ,studies 
were extended to humans. The use of radiogold 
will be a major clinical activity during the coming 
pear. 

In addition to being of interest clinically, 
radiogold has turned out to be an excellent 
teaching radioisotope. It is readily available, 
easy to obtain, can be measured in very small 
or very large doses, is sufficently long-lived 
(2.7 days) for slow, meticulous work and yet 
is sufficiently short-lived to minimize the con- 
tamination hazard. This material is kmg used 
in a large number of medical installations. 

ANTIMONY 

A trivalent organic complex of antimony has 
been studied in a number of normal rats. High 
concentrations in the red cells and in the liver 
were noted. Antimony also showed high con- 
centration in tumor cells of five types of mouse 
tumors. The study has been extended to the 
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AUTORADIOGRAPHY 

Autoradiography gives promise of being an 
exceptionally strong diagnostic tool and con- 
siderable attention is given to it in the Division. 

A gross autograph technique has been de- 
veloped and has become a routine method. It is 
purely qualitative, and work continues on quan- 
citation of gross autograms. Work is underway 
on micro-autoradiographic techniques and in- 
terpretation. 

Autoradiographic studies are being applied 
to such problems as radiocolloid distribution in 
relation to surface properties of colloids, localiza- 
tion of formate carbon in leukemic blood cells, 
and sulfur-labeled methionine in myeloma cells. 
Methods are being developed for external auto- 
radiography in humans. 

About half of the autoradiography program is 
concerned with service investigations for other 
members of the staff. 

STAFF ACTIVITIES 

Members of the staff of the Medical Division 
made 97 talks during the year before medical, 
scientific and lay groups. In the early days of 
the program, all requests- for speakers were 

honored, but the numhcr of requests has grown 
so large that at the r:esent time a number must be 
refused. 

Fifteen formal papers have been presented to 
societies and either have been accepted for 
publication or allied work is being prepared 
for publication. 
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Irvin F. Hummon 
Tyra T. Hutchens 

Richard H. Kirkland 

Ross C. Kory 
Frederick C. Kittle 

Arrhur L. Kretchmar 

Samuel Leo 
J. W. Lewis 

George B. Mchdams 

Jack G. S. Maxfield 

Leo M. Meyer 

Paul J. Murison 

Y. T. Oester 

0. S. Peterson, Jr. 
Donald W. Petit 

Robert Robbins 

Lindon Seed 

David Shapiro 

Samuel E. Sinberg 

Julius D. Taylor 

William V. Tenzel 

George E. Thoma 

Georne 2. Williams 

Emory University 

Mass. Gen’l Hosp., Boston 

Lankenau Hospital, Philadelphia 

Univ. Hospitals, State University 

of Iowa 

Univ. Hospitals, State University 

of Iowa 

Jefferson Hosp., Philadelphia 

Jewish Hosp., Cincinnati 

Jewish Hosp., Cincinnati 

Montefiore Hosp., N. Y. 
Kings County Hosp.,Brooklyo, N.Y. 

Los Alamos Medical Center 

Cook County Hopsital, Chicago 

Univ. of Oregon Medical School 

Medical College of Va. 

VA Hospital, Nashville 
Univ. of Kansas Medical Center 

University of Michigan 

Fordham University Hospital 
Colorado Springs Medical Center 

Hartford (Cono.) Hospital 

Maxfield X-ray & Radium Clinic, 

Dallas 

Goldwater Memorial Hosp., N. Y. 

Tulane University 

Scritch School of Med., Chicago 

Univ. of Vermont Sch. of Med. 
Univ. of Southern Calif. Med. Sch. 

Temple Univ. Hosp., Philadelphia 

Grant Hospital, Chicago 
Univ. of Louisville Sch. of Med. 

Hosp. for Joint Diseases, N. Y. 
Abbott Labs., Chicago 
Beth Israel Hosp., N. Y. 
St. Louis Univ. School of Med. 
Medical College of Virginia 



Carson Newman College Jefferson City, Tenn. 24 

Center Township iligh Osgood, Ind. 27 

Chattanooga Girl Scouts Chattanooga, Tenn. 24 

Chattanooga High Sch. Chattanooga, Tenn. 12 

Chattanoogavalley High Chattanooga, Tenn. 3R 

Clemson College Clemson, S. C. 14 

Clinton High Sch. Clinton, Tenn. 31 
Coal City High Sch. Coal City, Ind. 13 

1R 
Crichloui Jr. High Sch. Murfreesboro, Tenn. 44 

Cub Scouts, Troup3225 Oak Ridge, Tenn. 12 

Cumberland Co. Schs. Cumberland Co., Tenn. 8 

David Millard Jr.High Asheville, N. C. 117 

Dobyns Bennett High Kingsport, Tenn. 46 
Edmund Embury Sch. Tryon, N. C. 27 

East Tenn. Auto. Club 57 
State Teachers College Johnson City, Tenn. 46 
Eaton Elem. Sch. Lenior City, Tenn. 31 

Etowah High Sch. Etowah, Tenn. 32 

Central High Sch. Columbia, Tenn. 34 

Chilhowee View Sch. Maryville, Tenn. 35 

Concord Township High St. Joe, Ind. 

Cub Scout, Troup 31 Knoxville, Tenn. 8 

Everett High Sch. Maryville, Tenn. 33 
Farragut High Sch. Concord, Tenn. 3R 

Franklin High Sch. Franklin, N. C. 54 

GermanOrientation Prog. Duke University 11 

First Pres. Church Sunset Gap, Tenn. 22 

Gatlinburg High Sch. Gatlinburg, Tenn. 18 
Girl Scout Troup No.30 Oak Ridge, Tenn. 15 

Girls Reparatory Sch. Chattanooga, Tcnn. 31 
Hall Tletcher Jr. High Asheville, N. C. 78 

Hillandale Sch. Ft. Lauderdale, Fla. 6 
Hi Valley Camp 30 
iliwassee College Madisonville, Tenn. 12 

Ilome Demonstrators State of Tenn. 26 

Jefferson Jr. High Sch. Oak Ridge, Tenn. 163 
Jonesville High Sch. Jonesville, Va. 24 

Kingwood Sch. Tate Spring, Tenn. 47 
Kirkwood Community Clarksville, Tenn. 13 
Knox. Evening High Knoxville, Tenn. 35 

King College Rristol, Tcnn. 18 

Knox. Journal Carriers Knoxville, Tenn. 77 

Lanier High Sch. Maryvillc, Tenn. 44 
Lee College Cleveland, Tenn. 40 

Lincoln Memorial Univ. Harrogate, Tenn. 32 

Little Creek High Sch. Concord, Tenn. 25 

Lower Windrock Sch. Oliver Springs, Tenn. 16 

Mary Hughes High Sch. Piney Flats, Tenn. 22 

McMinn County Iligh .4:hens, Tenn. 41 
Method is t Min is ter s 31 
Methodist Youth Fellowship 50 

Livingston High Sch. Livingston, Ky. 11 

Middleburg High Sch. Middleburg, Ky. 22 

Midway HiRh Sch. Kingston, Tenn. 12 

M. I. T. Class A-51 

M. I. T. Practice Sch. 

Monterey High Sch. 
Moorhead iligh Sch. Moorhead, Miss. 

Morristown High Sch. Morristown, Ten$ 
Pres. SE Seminar 

Nat’1 Ass’ns of Power Engrs. 

Navy Radiation Sch. 

New Market High Sch. 

Ohio State University Columbus, Ohio 

Piedmont High Sch. Piedmont, Ala. 

Peavine Baptist Church Rock Springs, G~, I 

Park City High Sch. Park City, Ky. i 

Pleasant lligh tiill Sch. Crossville, Term. 1 
Piqua High Sch. 

Rhea Central High Sch. Dayton, Tenn. 

Red Bank High Sch. 
Roane County High Kingston, Tenn. 

Robbins Elem. Sch. Robbins, Tenn. 
Robbins, Tenn. Robbins High Sch. 

Robert Huff Sch. Knoxville, Tenn. 

Rockford Elem. Sch. Rockford, Tenn. 

Rogersville High Sch. Rogersville, Teno 

Rotary Club Members 
Sampson Elem. Sch. Pikeville, Tenn. ’ 

Science Hill High Sch. Johnson City, Ten 
Sigma Phi Sigma Conven. 

Smithwood Sch. Knoxville, Tenn. 

South Clinton Sch. Clinton, Tenn. 

St. James High Sch. 

Stockbridge High Sch. Interlaken, Mass. 

So. Bell Tel. Employees 

Sweetwater High Sch. Sweetwater. Tenn. 

Tenn. Hardware Ass’n 

Farmer-Rancher Tow State of Texas 

Tennessee High Sch. Bristol, Tenn. 

Trevecca High Sch. Nashville, Tenn. 

Turkish Delegates 8zT.V.A. 
Univ. of Alabama Tuscaloosa, Ala. 

Univ. of Chattanooga Chattanooga, Tenn. 
Univ. of Tennessee Knoxville, Tenn. 
Vanderbilt Univ. Na shv i 1 le, Te nn. 

Virginia Intermont Col. Bristol, Va. 

Western Reserve Acad. Hudson, Ohio 

Washington Local Hlgh Ney, Ohio 
Webb High Sch. Bell Buckle, Tenn. 

Wheeler Co. High Schs. Weeler County, Ga. 

Whitwell High Sch. Whitwell, Tenn. 

State Teachers College U’illimntic, Conn. 
Young High Sch. Knoxville, Tenn. 

Youth, Incorporated Nashville, Tenn. 

Cambridge, M~~~. 
Cambridge, M~~~. 
Monterey, Tenn .? 

New Market, TenL 

. 
Chattanooga, Tend 

Greene County, Ten& 

TOTAL VISITORS 3, 

TOTAL GROUPS 

44 
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HE major development in radiation therapy 
during the year was the emergence of 
teletherapy units and the prospect that 

rswould become widely available in a few 
1s. The Medical Division established itself 
&e forefront of this development in keeping 
h* its role of taking on those problems for 
ich it is especially well equipped tohandle 
virtue of location, staff or equipment. High- 
~t. of the ear were the delivery in October 
-_I Cobalt68 teletherapy unit and the initiation 
ihs through the Institute Council for a major 

ierapy evaluation program in cooperation 
h the Southern Medical Schools. 
This does not mean a decreased effort in the 
9. of internally-administered isotopes, On 
:contrary, every radiation treatment given 
bg the year was by internally-administered 
bisotopes or by standard x-ray treatment. 
cover, the continued improvement of radiogold 
Bpy in the Medical Division and elsewhere 

?.TCU .- as a possible treatment; on the other 
, treatment was begun with Gallium67 to 

and a numher of other isotopes which 
g..a tested therapeutically. 

ETHERAPY EVALUATION PROJECT 

t AAAS Symposium on cancer research 

ddelphia last December, Dr. Max Cutler, 
tor of the Chicago Tumor Institute, predicted 

approaching development of teletherapy 
D ‘ ubg products from the atomic energy 

1, would revitalize the entire field of 
@. The teletherapy evaluation program 

Process of development by the Institute 
bsociated medical schools lends credence 
Fatler’s prediction. For the fact remains 
with the exception of hormonal treatment 
min Vpes of cancer, radiation and surgery 
ye to be the most successful treatment 

Again paraphrasing Dr. Cutler, a 
:qrovement in present treatment techniques 
mans the difference in saving or losing a 

b. Teletherapy units offer quite important 
LDsties for improved cancer treatment. 

question of a full-scale development 
Im Was first brought up in discussions of 

Later, the Medical 
of the Council studied the proposal and 

it ‘QoQg support as an excellent example of 
which should be carried out 

!- Institute and its sponsoring uni- 

5’ mi the regional medical schools. The 

.- 
iical Advisory Panel. 

-- 

Council committee urged the Board of Directors 
of the Institute to support such a plan, which 
the Board did at its March 31 meeting. On May 
15-16 a two-day meeting of medical school 
representatives was held at Oak Ridge to ex- 
plore the proposal at some length. This group 

voted unanimously to recommend that the project 
be undertaken through a plan whereby the 
hledical Division would build a teletherapy unit. 
From this prototype, a Teletherapy Evaluation 
Board from cooperating medical schools will 
attempt to delineate the specifications for a 
standard model. Following adequate testing, 
similar units would be procured by certain of 
the medical schools for a more thorough clinical 
testing program. 

Thegroup left open the decision as to whether 
cesium, cobalt or europium would be the radiation 
source. Each has its enthusiasts. Cesium is a 
fission product of high yield. (More than 6% 
of uranium fission products is cesium.) It has a 

.667 mev gamma ray and a 33-year half-life. 
Cobalt has a 1.2 mev gamma ray and a 5.3-year 
half-life. It is produced by neutron irradiation 
and is available in high intensity sources. 
Europium has a wide spectrum of gamma ray 
energies and a 5.35 year half-life and is also a 
neutron-induced radioisotope. Much interest has 
been shown in europium because of the high 
intensity theoretically possible with short-term 
irradiation-550 curies per gram of material 
compared with 20 curies per gram of cobalt 
(irradiated in a reactor with a neutron flux of 
7 x 1012/cm2/sec) and 20 curies per gram of 
cesium. Radium is roughly one curie per gram. 
A europium source could be 100 times smaller 
than a comparable cobalt teletherapy source. 

The use of any of the three sourcespresents 
difficulties. The separation of cesium from other 
fission products is now on a “test tube” scale. 
While these operations will result in a few sources 
of several kilocuries becoming available in the 

next few years, production of any appreciable 
number will not be possible until after 1956. 

Both cobalt and europium are dependent on 
much reactor time becoming available. In an 
address before the American Radium Society 
meeting in Chicago on June 10, 1952, Paul C. 
Aebersold, Direc:or of the AEC Isotopes Division, 
said that a good supply of high specific activity 
Cobalt60 would become available by 1954 from 
high flux reactors now being put into operation 
in this country. The principal limitation in the 
use of Europium152,154 as a teletherapy sowce 
is the unavailability of a sufficient supply of the 
rare earth element for target material. Xiorcover, 
the europium target material would need tc br: 
very pure since some of the rare earth cIcmcnt> 
from which it would have to be extracted hn\.r. 
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even higher neutron capture cross-sections than 
europium. 

W. w. Grigorieff, Director of the Institute of 
Science and Technology of the University of 

Arkansas and Chairman of the Council Medical 
Committee, reported on rhe project at the annual 
meeting in June and urged its support by the 
Council as a whole. His report was unanimously 
supported by the Council. This was the status 

at year's end. 

COBALT~ 

The development of a cobaltGo teletherapy 
unit has been a joint project of the University 
of Texas M. D. Anderson Hospital for Cancer 
Research and the Institute since July, 1950. The 
unit was completed and placed in operation at 
the Institute this year, although a low priority in 
the Chalk River (Canada) reactor has delayed 
delivery of the 800-curie source. In the mean- 
time the Medical Division arranged to borrow from 
Oak Ridge National Laboratory a 200-curie source 
belonging to Dr. Max Cutler of the Chicago Tumor 
Institute to carry out tests of the unit. The tele- 
therapy unit was built by the X-Ray Department of 
the General Electric Company to specifications 
worked out jointly by M. D. Anderson and Institute 
personnel. The project is jointly directed by H.D. 
Kerman, M. D., radiologist with the Medical 
Division, and Gilbert N. Fletcher, M. D., radio- 
logist with M. D. Anclerson Hospital. The unit is 
being tested at Oak Ridge by Dr. Kerman and 
Jasper E. Richardson, Ph.D., a research participant 
from M. L). Anderson Hospital. 

b. i: . 
" 

.- 

t %id, 
I\ 
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I 
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COBALT TELETHERAPY UNIT 

GALLIUM 

The Medical Divisi eba ZiO 
--a.,Up 

or b during the year as a treatment isotope f 

tumors, either primary or metastatic. 
produced isotope, Gallium72 could not be , 
rained except in small quantities carried in ~ 

larger amounts of stable Gallium69-71, ~2 

08 
the metal is toric, it was not possible t 

sufficient radiation doses. A comprehe,, 
report of the gallium project has been 
the Sub-committee on Human Use of the Corn& 
on Bioloby and Medicine of the AEC and wp;u 
published as a supplement to Radiologyina 
issue. '.T 

The Division next turned to Gallium67 

A PI 

t.1, 

dose to the tumor with a tolerable -rnetaiy 
radiation dose to the organism as a whole. 
the first place, ir was available in highest phq 
from the bombardment of rinc in the Oak & 
cyclotron and was easily separated frorn I 
Darent element, zinc. Its half-life of 3% davl 

was dissipated by the time it had reach 
tumor), and its low gamma energies are 

desirable than the very high energies ol Salli 

Preliminary tests of Gallium67 by Dr. 
Bruner revealed an interesting phenomenon. 
pure form, its distribution was quite unlike 
of carrier-borne Gallium72. By mixing a 
amount of stable carrier gallium with the 
isotope, Gallium67 distribution matched 
the other isotoue. 

While the dose to the liver, a radio-se 
organ, seems discouragingly high, it m 
remembered that it is impossible to give r 
treatment of any kind without some desnu 
normal body tissues. 
indicate that the liver may reach a s 
point and that a heavier dose may incr 
concentration in tumor in relation to 

Furthermore, animal te 

dose. 
In passing, the Division acknowledges 

petition for time in the Oak.Ridge cyclotr 
the Divi ion is able to get sufficient am0 
Galliumi7 for its work. The Analytical Ch 
Division of the Laboratory computed the 
scheme of GalliumG7, T. difficult job requ 
exceptional equipment and know-how. The 
of Raymond L. Hayes, of the Medical Di 
staff. on the chemistry of gallium and its pt 
tion for human use also was noteworthy. 

GOLD PROGRAM 

During the past year the Medical Division 
continued its program of study of the therape 
value of colloidal radiogold. The chief 
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gG&bg studied at several medical centers. It 

k.s felt that the chief contribution that the 
&a1 Division might make would be a very 
ftrl investigation of the face and distribution 

isotope when it is used in this manner; 
ently, many assays have been done of 
levels and tissue and ascitic fluid, as 
blood radioactivity levels and tissue 
These studies have led to the con- 

that B small to moderate amount of the 
aves the cavity into which it is injected 

travels to the reticuloendothelial tissues 
e body; thus, there is some radiation of 

sensitive tissues from locally deposited 
as well as from the gamma emission of the 
volume of isotope in the cavity itself. 

atologic studies indicate that there are 
e radiation changes in the blood and bone 

after doses used for therapy, but these 
s do not seem to be of great significance 
ems with a relatively poor prognosis. They 
lead to some hesitancy in giving large 
of this isotope to patients without known 

eMedical Division has also been interested 
intravenous use of this isotope, and a few 

kts with metastatic or primary tumors of 
fiver have been given intravenous injections 

the radiogold. It has ippeared quite clear 
s is an ineffectual form of treatment, 
of the large size of the tumor nodules 
due of the gold or its rays to penetrate 

dons, even though the surrounding liver 
"chyma may contain a IarRe amount of radio- - 

gold. 
Cause the beta rays from Gold198 have SO 

penetrating power, there has been consider 
e laterest in using an isotope with a more 
eating form of radiarion. 
loidal chromic phosphate containing P31 

This has already been 
on the West Coast, but there is very little 

ek data on its distribution, degree of ioniza- 
and so forth. The Division is now launching a 

'Gam along with several other groups in the 

mtrP to study a chromic phosphate preparation 
ich may be used for intracavitary and intra- 

As an example 

Fmder consideration. 

;lr_ Ihf Division is suffering a severe loss in 
''slgnation of two of its senior staff members, 

-1Ve July 1, 1952. Dr. H.D. Bruner, Chief 
"tist 3f the Division, is now at the Emory 
mersity Medical School as Professor and 

of the Department of Physiology. Jesse 
Pcrkbson. Ph, D., Senior Scientist in the 

z'4i0n, has joined the University of Tennessee 
ye@ Of Medicine as Associate Professor of 

Biochemistry. Dr. Bruner was the first scientist 
employed by the Division following its organiza- 
tion, and Dr. Perkinson came only a short time 
later. 

The Division also lost several of its technical 
and administrative personnel. A number left to 
continue their education, while others accepted 
different jobs for salary or other personal reasons. 

On the positive side, two staff additions 
during the year have added strength to the pro- 
gram. Dr. Betty M. Cooper, Anesthesiologist to 
the Oak Ridge Hospital and Senior Scientist in 
the Medical Division, has been a valuable 
addition to the staff. Dr. Ralph Kniseley, 
Pathologist to the Oak Ridge Hospital and 
Principal Scientist in the Medical Division, has 
added greatly to the effectiveness of the Division 
in developing and supervising the heavy load of 
aork in pathology, including autoradiography, 
which the clinical research program involves. 

CARE AND TREATMENT OF PATIENTS 

patients for treat- 
ment during the year. In spite of the limited 
budget on which the Division operates, every 
effort is made to keep the patients comfortable 
and occupied. An outdoor terrace was built 
during the year. (It was landscaped by the 
Medical Division Staff, and patient rooms were 
air-conditioned.) Mrs. Priscilla A. Oliver, 
physical therapist, has established an extensive 
program to occupy the patient's time in worth- 
while ways. (One patient made considerable 
pocket money by turning out hand-tooled leather 
billfolds.) The Division is particularly fortunate 
in having Dr. Gould Andrews serving it in the 
capacity of Chief of Clinical Services. His 
sympathetic understanding and concern for the 
patients, as well as his exceptional clinical 
knowledge and ability have imbued the entire 
clinical and nursing staff with a sense of mission 
which has contributed much to the program. 

TRAINING PROGRAM 

There were nine resident physicians from 
the medical schools, one of whom was Dr. 
Chiyeko Okawa from Tokyo, Japan, who came to 
the Medical Division as resident physician 
through the University of Alabama Medical 
School. During the year there were eight Air 
Force resident physicians assigned to the 
Medical Division for approximately 90 days each. 
There were three other resident physicians from 
other branches of the U.S. Armed Forces. During 
the year the following scientific personnel 
visited and worked in the Medical Division: 
John R. Horan, an employee of the Phillips 
Petroleum Corporation and former Radiological 
Physics fellow, spent six months working with 
George A. Boyd and other members of the senior 
staff. GiovannaMayr, Ph.D., of the University of 

The Division accepted 189 
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Milan, spent five months working with Dr. Bruner 
and other members of the senior staff. Liselotte Several phases of the Medical ~i~i~; 
Schachinger and HiIde Fiedler spent approximate- program involve surgical treatment. riS, 

emij ly five months working with Dr. Perkinson. specimens are oftenobtained in order to det 
These German scientists were studying at the isotope distribution and to decide upon 
University of Tennessee under the Fulbright advisability of further treatment with isototr 
program. Dr. Enrico Via, radiologist from the Patients with thyroid carcinoma, bone 
Rome, Italy, Cancer Institute, was an investiga- and fluid-producing tumors in the abdomen 

~ 

tor with the Division for three months. require surgery while in Oak Ridge, even tb 
many of them have had extensive surgical 

-8 
ASSISTANCE FROM OAK RIDGE PHYSICIANS ment before being sent here. In particular, ti 

staff is grateful for the help of three Oak K, 
For over two years the Medical Division Surgeons, Dr. Robert Bigelow, Dr. Dana N- 

of the Institute has been fortunate in being able and Dr. Paul Spray, who have Performed 
to call upon physicians with specialized training operations upon patients in the Medical Divz; 
who are in practice in Oak Ridge, to supplement Hospital. 

schools. Because of the relatively small staff from Oak Ridge and Knoxville have COnuibL- 

of the Medical Division, the various medical assistance in particular phases of the work. 
specialties cannot be represented on the permanent The full-time staff is genuinely appreciatir 
staff, and without this larger consulting staff, it of the importance of this conmibution and 1 
would be difficult to provide complete medical heartened by this evidence of interest Ip 

care for the patients or to carry out all of the approval of the program of the Division. 

research activities. 

Various types of consultant sen* 

the help given by consultants from the medical have been needed, and several other physici- l-4 
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APPENDIX I 

PERSONNEL OF THE OAK RIDGE INSTITUTE 

OF NUCLEAR STUDIES 

(as of July 1, 1952) 

A 81 M College of Tcxas 

Ala. Polytechnic Institute 
Catholic Univ. of America 

Clemson Agricultural College 

Duke University 
Emory University 

Florida State University 

Georgia Institute of Technology 

Louisiana State University 

Mississippi State College 

North Carolina State College 
Rice Institute 

Tulane University of Louisiana 

University of A I a bani R 

University of Arkansas 
University of Florida 

University of Georgia 

University of Kentucky 
University of Louisville 

University of Maryland 
University of Mississippi 

University of North Carolina 

University of Oklahoma 

University of Puerto Rico 
University of South Carolina 

University of Tennessee 

University of Texas 
University of Virginia 

Vanderbilt University 

Vir gin ia Poly technic In st it ute 

6. Board of Directors 

Paul Mapnus Gross, {’resident 

Vice President, Duke University 

Jesse Wakefield Beams, Vice President 
Professor of Physics, University 
of Virginia 

George li. i)oyd, Director S. Chirmnn of the Council 

Dean of the Groduate School, 
Universitv of Georgia 

John Ray Dunning, Director 
Dean of Engineering, Columbia Uni. 

William Vermillion Houston, Direcfor 
PresideGt, Rice Institute 

Samuel Colville Lind, Orrector 
Technical Advisor, Carbide & Carl 

Chemicals Company, Oak Ridge 

Hayden C. Nicholson, Director 
Dean, School of Medicine, 

University of Arkansas 

Theophilus Shickel Painter, Director 

President, University of Teras 

Louis Arthur Pardue, Director 

Vice President, 
Virginia Polytechnic Institute - 

Fern C. Brewster C Ierk-ty pis t 

XECUTlVE DIRECTOR 

,d, Executive Director 

igram, Consultant 

Record Clerk 

Sr. Record Clerk 

Record Clerk 
L i brar i n zi 

Secretary 
Clerk-cy pist 

Record Clerk 
Head, Information Dept. 

Sr. Record Clerk 

Sr. Secretary 
Librarian 

As sis cant Tre as mer 

Auditor 

Library Supervisor 

ADMlN ISTR ATION 

mager of Administration 

Accountant 
Maintenance Mech. I 

- ..~~ 

Ralph 8. Briggs 

John Burns 

Joan R. Clouse 

Barbara Cole 
Paul G. Davis 

Charles H. Day 
B. J. DeLozier 

Stanley Denny 
W. Gilbert Disney 

William Dumas 
Harrison E. Elliott 

Ellen Epperson 
John 11. Fenton 

Dewey Ferguson 

Walter E. Graves 

Barbara R. Guinn 

Johnnie Harvest 

Nathaniel w. Hill 

Deatrice M. Holtzcla 

Joseph C. Houston 

Billie J. Hurt 
DO~OLI~Y L. Johnson 

Faye J. Jones 

W 

.- 
Maintenance Mech. 11 

Mail Clerk (temp.) 
Receptionist 

Stenographer 

Store keeper 

Stockkeeper 

S e c re tary 

Helper (temp.) 
Accounting Clerk 

Helper 
Purchasing Agent 

Accountant 
Head, Manag. Services Dept. 

Maintenance Mech. I 
Maintenance Mech. I 

C lerk-ty pist 

Helper (temp.) 

Instrument Engineer 

Clerk-ry pis t 

Photographer 

Clerk-typist (temp.) 

Stenographer 

Clerk-cy pis t 



Iiarry E. Kimble Instruniept ht~ker U:iIIiani I). Gihhs La boratory 'l'ech. 

Arch E. Long h!ainrcnance Mech. I Kohert J. Gihson (-ahoratory Tech. 

Barbara McClannahan Admin. Services Supervisor J. Itoward Il:irmon Administrative Officer 

T. W. Martin )lead, Tech. Services Dcpt. I<aymond I., llaycs Scientist 
Dorothy Nanney A ccoun tin g Clerk I-vn llodjirns La borat ory Tech . 
William 11. Perry Mail Clerk Elmer L. Kellcr 1.3 borntory Tech. 

B. J. Pitts Itelper (temp.) 11crherr I>. Kerman I'rin. Scientist 
U'illiam Ilhodey Maintenance Mecli. 11 Ralph M. Kniseley Prin. Scientist 

J. W. Rose Head, Fiscal Services Dept. Granvil S. Kyker Prin. Scientist 

Jenny Rose Clerk-typist (leave of absence) Vivian L>. Lay Clcrk-typist (temp.) 

Gloria Roseberry Vari-typist Dorothy M. Lewis Stenographer 

H. J. Russell Maintenance Mech. 1. (temp.) Wallace I;. Luke Laboratory Tech. 

h4ary E. Russell Office Services Supervisor William C. hjartin Laboratory Asst. 

Wendell Russell Administrative Assistant Francis G. Mchhlion Lab. Tech. (temp.) 

W. D. Schwarcznian Property 81 Supply Asst. "Priscilla A. Oliver Occup. Therapist 
*William L. Scott Mech. Engineer Dorothy Osteen Se cre tary 

Hugh Sinipson Custodian nlanche Richardson Iieceptionist 
Robert Taylor Custodian Mary f<. ~{okrts Clerk-typist (temp.) 

Rose I la l'inde I1 C lerk-ty pist Samuel Root Clinician 

Henry Thomas Maintenance Mech. I1 Edward h4. Iiuss Laboratory Tech. 
Marvin Triplett Maintenance Mech. I1 

Nancy Vail Record Clerk 

Charles L. Vaughn 

Johnny Vaughn Delivery Man 

L. Vickery IieIper (temp.) Joseph E. Eve 

SPECIAL TRAINING DIVISIOW .I 

Chief Maintenance Mech. 
Ralph T.  or^ ~ ~' 

Lab. Aide 

Charles Wallace Cabinet Maker Iziah Jones 
Marjorie U'hittlesey Stenographer Elizabeth Rona 
James Wilde Instrument Maker Charles S. Simons 

.C 

'% Frances E. Smellage Secretary 

UNIVERSITY RELATIONS DIVISION Donald R. Smith Sc ient i st 

Ardell Craig Srewa 

Edith Wilson 

3 

g 

c.i? 

Russcll 5. Poor, Choirrnan 

(on leave of absence) 

Marion T. Clark, Acting Chairman 5 
EXHIBITS DIVISION 

Vera E. Coffey Stenographer David L. DeJarnette Chni+m,, 
Donna Dinsmore Record Clerk 
William Pryden Administrative Asst. Margaret K. Brooks Secretary 

Lesta Prater Clerk-typist U'. Earl Duff Exhibits Vanager : 
Nelle Strange 

Jean E. Fahey Receptionist P 
Adm in i stra rive Aide 

U'he e ler Fa in 

John N. Fox Museum Aide 

Jack D. Johnson Muscum Aide 

Custodian 
MEDICAL DIWSlON 

I i 

Marshall Brucer, Chairman I'lenfro llenderson Custodian .a 

*4 
Gould A. Andrews Chief, Clin. Services Alice N. Montgomery Clerk-typist 

Mary C. Bondurant Laborarory Tech. Robert R. McDonald Maintenance Mecb. 1 '3 
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HE major development in thc Medical 
Division tliiring the ycar was tlic establisli- 
ment of tlic 'I'clctlicrnpy I.:valiiation l{oiird, 

whose aim is to cxnminc the most promising 
isotopes as externally-administered radiation 
sources, The Hoard was organized and a proto- 
type machine was under construction at year's 
end. 

Thc Division continued during the year its 
extensive research on the use of gold-198 to 

reduce cffusions resulting from carcinomas in the 
abdominal nnd peritoneal regions. It considerably 
extended its study of other colloids and bio- 
logically-inert complexes, fields of increasing 
importance in view of the generally disnppointing 
results of metabolic substances (iodine being a 
rare exception). 

A gcneral review of the Division's activities 
durinl: the year is sct out below. 

INTERNALLY-ADMINISTERED ISOTOPES 

The Division initiated a study of the use of 
chromic phosphate to determine its value in 
radiation therapy. Animal studies showed re- 
tention on the pleural surfaces of a high per- 
centage of injected material. Phosphorus-32 
is a beta-emitter, a desirable characteristic when 
radiation of serous surfaces is sought. Gold, in 
contrast, emits gamma as well as beta rays. 
Following completion of animal tests, chromic 
phosphate was used in a limited number of 
patients, and studies of this isotope are con- 
tinuing. 

In addition to the colloids, the Division is 
studying other chemical methods of introducing 
biologically inert materials as carriers ior radi- 
ation. Yttrium-90 has been used as an isotonic 
solution of a neutral salt of a heavy metal, the 
hyroxide of which has a low solubility product 
and reacts with tissuc fluid to produce materials 
which are relatively inert biologically. Studies 
of intrapleural distribution in rats showed that 
95 per cent of the total recovered dose remained 
in the space into which it w3s injected. Yttrium- 
90 is a beta emitter of 2.16 mev with no gamma 
rays. 

The Division is in the preliminary stages of 
a testing program of leutecium-177. Leutecium is 
one of the rare eartiis of the lanthanide series, 
is commerically difficult to obtain, and is ex- 
pensive, but merits testing. It has a half-life 
of 6.8 days and emits both gamma and beta rays 
at consiJerabIy Iower energy levels than prevail 
with gold-198. 

The program to investigate the value of 
gallium-67 in the study and possible treatment of 
osteoblastic types of bone lesions, either 'primary 
or metastatic, continues. A cooperative study is 

8 

being made with the University of Virginia D~- 
p;irtmcnt of Surgery to determine the criteria for 
resecting pulmonary iiictastases at the same time 

that uptake studies with tracer doses of gallium 
are being niadc. 

1)istriLution of antimony given as a trivalent 
organic complex has been studied in a small 
number of patients. hfuch of the isotope 
deposited in the liver, which might suggest that 
it behaves as a colloid, but in other respects 
distribution was quite different from the colloid 
pattern. There was rather large deposition in the 
kidncy, and studies on rats demonstrate a rather 
striking deposition of antimony in the red cells. 
Later tests indicated that depo. ition was in the 

protein portion of the hmoglobin. Incidental 
observations in the animal studies included a 

high concentration of antimony in the pituitay 
glands of rats eight days after'injection, and 
higher concentrations in the cortex than in the 

aiedullii of kidneys of dogs. 
The hiedical Division by now has an extensive 

backlog of experience in the use of radioactive 

gold, and basic studies of the distribution and 
mecabolism of colloidal radiogold are being 
continued. Autoradiographic distribution has been 
determined in rats after intravenous administration 
of low and high doses. Through the three-yea, 
period in which this isotope has been used, 
special efforts have been made to obtain hema- 
tologic information following its use. Further 
information on blood and bone marrow changes 
is being assembled to evaluate the general 
pattern of response. The route of administration 
of the isotope appears to make a great deal of 
difference in thc degree of hematologic effect. 

A number of patients were studied after 
receiving injections of intravenous radioactive 
colloidal gold. Two of these were in individuals 
in whom it was hoped that some tterapeutic 
effect might be obtained for carcinoma of the 
liver. Several of the others were individuals 
with advanced neoplastic diseases to whom the 
isotope was given shortly before death. The 
colloidal gold was seen to deposit in the liver 
to a very large extent and the deposition was 
quite uniform in areas where the liver parenchyma 
was unimpaired by vascular damage or cellular 
infiltration. Areas of damaged liver showed a 
less uniform concentration. Areas of metastatic 
nc oplasm in the liver were notably lacking in any 
ability to take up the colloidal material. Util- 
izing this information, the Division has attempted 
to locate metastatic lesicris in the liver on the 
basis of a lack of concentration of the isotope 
in these areas. 

On the basis of animal work done by Ilarold 
Berg, M.D., and his associates at Louisville in 
conjunction with the Medical Division, clinical 
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,,;dies are now under way with colloidal gold- 
$8 given by intrabronchial injection at the time 
:fLbronchoscopY. It appears that in dogs it is 

ible to obtain an intense radiation of inedias- 
lymph nodes by this method. 

nterest in iodinc-131 in thryoid disease has 
nued with further clinical studies on p.1ticnts 

$ith malignant and benign lesions. One special 
Cqs4n for continued interest is the importance of 

KChing residents the more routine and widely- 
;d isotope procedures. Further data on his- 

Ggic changes in normal thryoid tissue after 
rrarapeutic doses of iodine-131 has been accu- 
,lated, and well-correlated studies in dogs 
be been made. 
!In addition to its basic and clinical studies, 

Medical Division also has under study a 
&er of approaches to improving or simplifying 

Zdiochemical analysis. 

t A chemical method of dosage determination 
P.4 being developed to provide better information 
*“!integral dosage in therapeutic applications of 
,Jv:~pes. The paper chromatographic technique 

@ being utilized to study iodine-containing 
Lpounds in the human body. 
*A device called a Scintiscanner has been 
;called to provide an additional means of 
)rding the location of isotopes inside the body. 
_s unit includes a collimated scintillation 
bcer mounted in such a way that it will survey 
biven area and by a series of impulses record 

degree of radioactivity within that area by the 
pency of its response. 
&Several members of the Medical Division staff 

studying fundamental problems related to the 
*apeuric program. One of these is a study of 
)us effusions utilizing iodinated human serum 

Sumin and measuring its disappearance from 
:.bIood and peritoneal cavities in patients with 
!ices. A study of the effect of ACTH on 
sinophil count in peripheral blood and bone 
&ow is under way. 

~LETHERAPY EVALUATION PROGRAM 
F.: 
$The Teletherapy Evaluation Program is a 
ht effort by the Institute Xiedical Division and 
$participating medical schools to develop a 
riety of teletherapy units useful in the treat- 
’nt of cancer. A Teletherapy Evaluation Board 
bsisting of representatives of each of the 
operating institutions is now actively engaged 
$the conduct of the program. The board is 
,ken down into an executive committee and 

subcommittees. The executive committee 
ekises general supervision of the entire pro- 
im. Members of the subcommittees concern 
mselves with specific aspects of the program. 
b>ornmirtees and their memberships are as 
lows: 

h 

Executive Committee 

Robert J. I<ccves, XI.1). 

11. I). Kcrninn, XI.1). 

C. C. XtcClure, hi.[). 

Sidney ItulxnfcId, M.1). 

Galen hl. ’rice, hf. 1). 
hlarshall i3ruccr, M.D. 

Subcormittee No. 1--Source Evaluation and 

Shield Design 

Frank Hoecker University of Kansas 

Ii. D. Kerman, M.D. University of Louisville 
DaviJ S. Carroll M.D. Llniversity of Tennessee 
H. Stephen U’eens, M.11. Emory llniversity 
John Tolan Emory University 
Carl E. Nurnburger Universiry of Tennessee 

Marshall Hrucer, hl.1). Oak Ridge Institute of 

Ouke IJnivcrsity 

1 1 nivcrs i t y o I Loui svi 1 le 
VanJcrbilt lliiivcrsity 
New York university - 

llnivcrsity of K;;Ins;ls 

Oak Itidgc Institute of 

Hellevue Medical Center 

N uc 1 c;i r Stud i cs 

Nuclear Studies 

Subcommittee No. 2--SmalI Source Design 

Henry Jaffe, M.D. 

Robert J. ,Reeves, M.D. 

Paul Riemenschneider, 
M. D. 

John Tolan 
C. C. McClure, M.D. 
J. F. K elly, Jr., M.D. 
Marshall Rrucer, M.D. 

University of Southern 
California 

11‘ f -: . 1) CY’ / 
Duke University 

University of Syracuse 
Emory University 
Vanderbilt University 
University of Ne bras ka 
Oak Ridge Institute of 

Nuclear Studies 

Subcomm!ttee No. 3--Rotutional Methods and 

P rocedurer 

Sidney Rubenfeld, M.D. 

Arthur C. Guyton, M.D. 
William H. Riser, M.D. 

Carl E. Nurnburger 
George Cooper, M.D. 
Marshall Brucer, M.D. 

New York University - 

University of Mississippi 
Medical College of 

University of Tennessee 
University of Virginia 
Oak Ridge Institute of 

Bellevue Medical Center 

Alabama 

Nuclear Studies 

Subcommittee No. 4-Housing Design 

Frank E. Hoecker 
James E. Lofstrom, M.D. Wayne University 
Frederick Mandeville, Medical College of 

Walter J. Burdette, M.D. 
Galen M. Tice, M.D. 
J. Robert Andrews, M.D. 

University of Kansas 

M.D. Virginia 
Louisiana State University 
University of Kansas 
Bowman Gray School of 

Medicine 

Subcommittee No. I-Clinical Pmgw 

C. C. McClure, M.D. 

1. Robert Andrews, M.D.vBowman Gray School of 

Vanderbilt University 

Medicine 



"Head" of Teletherapy Unit 

1 patterns for the beam and has been 

atterns will be agreed upon by the 
expected that several of the medical 
sentedon the board will then procure 

research and therapy programs of the 

The Teletherapy Evaluation lloard was or- 
ganized at a meeting of medical school repre- 
sentatives at Oak Ridge on August 8, 1952, 
following approval of the outlines of the program 
by the Institute Council and I3oard of Directors. 
The subcommittees meet as the progress of the 
program requires. The entire teletherapy board 
is not expected to meet oftener than once a year. 
The executive committee, on the other hand, has 
already held several meetings. 

COBALT-60 IRRADIATOR 

The Medical Division completed its phase of 
the joint program with the University of Texas- 
M. D. Anderson Hospital to develop a cobalt-60 
irradiator. The housing for the irradiator was 
delivered by the General Electric Company, in 

November, 1951. Since the high-level source was 
still not available from the Canadian reactor at 
Chalk River, the unit was loaded with a 220-curie 
source at Oak Ridge National Laboratory, and 
loaned to the Institute by Max Cutler, M.D., then 
of the Chicago Tumor Institute. This source 
was loaded into the housing by the Laboratory 
and used until the arrival of the 800-curie source 
from Chalk River in July, 1952. This source also 
was loaded at the Laboratory and since that time 
a wide range of tests has been run to characterize 
the radiation beam. This phase of the program 
was complete, and the unit was ready to transfer 
to the h4. D. Anderson Hospital at year's end. 

I CARE OF PATIENTS 

The Medical Division last year accepted 148 
patients for treatment, in addition to a consider- 
able number seen as out-patients, with a census 
of 5,527 patient days. This was the largest 
annual number of patients to be accepted by the 
Division. In the three previous years, the 
Division had accepted a total of 202 patients. 
The xcoinpanying chart shows the origin by state 
of patients. 

A series of developments extending over the 
years has greatly improved the facilities for the 
general care of patients. An outdoor plaza has 
been built, patient rooms now are fully air- 
conditioned in the summer months, and an occu- 
pational therapy program is carried out. A number 
of Oak Ridge groups have undertaken special 
projects to improve patient morale and well- 
being. 

A number of Oak Ridge's medical practitioners 
have given invaluable assistance in the conduct 
of che Medical Division program, particularly in 
the care of patients. These include the Oak 
Ridgc Ilospital radiologist, Robert Ball, M.D., who 
is participating actively in the Teletherapy Eval- 
uation Program; and Drs. 11. R. Bigelow, Dexter 
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l)ilvis, Itnyinond A. Johnson, Dana W. Nance, 

C. J. Speas, and Paul Spray. 

" AWAIbSIOt!S TO OKINS KESEAKCH HOSPITAL 

States 

Alabama 

Arkansas 
California 
Flor idn 
Georgia 
Indian a 
Iowa 
Kansas 
Kentucky 
Lou i siana 
Maryland 
hi ich igan 
h4i ss is sip pi 
Missouri 
North Carolina 
New Mexico 
New York 
Ohio 
Pennsylvania 
South Carolina 
Tennessee 
Texas 
Virginia 

23 states 

All Previous 7/1/52- Total 
Years 6/30/53 Admissions 

1 6 

3 
1 
1 
7 
1 
1 
1 

36 
4 
1 
1 
5 
3 

28 
1 
0 
2 
2 

11 
64 

5 
13 

202 

7 

3 
0 

17 

3 
2 
0 
1 

13 
2 
0 
0 
0 
0 

12 
0 
1 
0 
0 
6 

54 
2 

IS 

149 

23 

6 
1 

18 
10 

3. 
1 "' 

2% 
49 ' 

6 

1 1. I 

1 

5 
3 

40 
1 
1 
2 
2 

17 
118 

7 
28 

35 1 
I- Total patient days from July 1, 1953, through 

June 30, 1953: 5,527 

TRAINING PROGRAM 

The Medical Division continued its regular 
resident training program during the year, with 

I? residents (including 7 fiom the Air Force) 
accepted for three-month periods. An important 
addition to the training program has been the 
establishment of two one-year residencies in 
experimental medicine, although these posts have 
not yet been filled. These residencies have been 

approved for basic credit in internal medicine by 
the American Medical Association and the Amer- 
ican Board of Internal Medicine. Yearly stipend of 
$2,000 plus $4.00 a day subsistence in Iieu of 
maintenance is provided. 

Members of the Medical Division staff spoke 
at 12 professional meetings during the year. 
Professional visitors to the Division numbered 
25 1. 

The Division staff also assists in the conduct 
of the radiGisotope techniques courses given by 

I sotop e 

Antimo'ny-122,124 
Calcium-4 5 
Garbon-14 
Cesium- 137 
Cobalt- 56,57 
Cobal t-60 
Copper44 
I<uropium-I 52,154 
Gall ium-67 
Gallium-72 
Gold- 198 
Gold (pellets) 
I [afn ium- 181 
Iodine- 130 

Iodine-1 31 
Iodo-a1 bumin 
Iodine-13 1, thyroxine 
Iridium- 192 
Iron-59 
Lutecium- 177 
hl anganese-54 
Molybdenum-99 
N ickel-63 
P hosphorus-32 
Phosphorus-32 (plaques) 

,I Ir 

p ocas s ium-42 
Ruthenium-I03 
Sodium-24 

Sulfur- 35 
itt,rium-91 
1. irc on i urn-9 5 



STUDlES ON DOGS IN- 
IATED WITH RADIOGOLD. 

BILIARY EXCRETION OF GALLIUM-72, 
D-198, AND HAFNIUM-181 IN THE RAT. 

ARISON OF IODINE-I31 COUNTING 
. H. D. Bruner and J. D. Perkinson, Jr. 
. Vol. 10, No. 10, October 1952. 

LOCATION OF MYOCARDIAL 
NG RADIOISOTOPES. W. K. 
rmed Forces MPdical Journal, 

ON PROBLEMS IN THE PATHOLOGY 
TORY OF A HOSPITAL USING RADIO- 

THERAPY OF CANCER. G. A. 
The lournal Of The Kansas Medical 

F THYROID CARCINOMA WITH 
IODlNE. G. A. Andrews. The 
Kansas Aiedicni Socieiy, Vol. 54, 

SOURCES FOR TELETHERAPY UNITS. 
r, W. G. Pollard, H. Leiter, and H. Scarf. 
cs, vol. 11, No. 2, February 1953. 

01. 53, No. 12, December 1952. 
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GLI ISOTOPI RADIOATTIVI NELLA TERAPIA 
CLLNICA. M. Brucer. Estratto dalla Itivista, 
I Problemi del Servizio Sociale, Anno VIII, n. 1, 
Gennaio-Febbraio 1953. 

ASS A Y OF RESUSCITATION PROCEDURES. 

H. G. Swann, M. Brucer, and E. R. King. Journal 
Of Applied Physiology, Vol. 5, No. 8, February 

19S3. 
METABOLISM AND DISTRIBUTION OF COLLOI- 
DA4L AU-198 INJECTED INTO SEROUS CAVI- 
TIES FOR TREATMENT OF EFFUSIONS 
ASSOCIATED WITH MALIGNANT NEOPLASMS. 
G. A. Andrews, S. W. Root, and R. M. Kniseley. 
Cancer, VoI. 6, No. 2, March 1953. 

INTRACAVITARY COLLOID A L RAD IOGOLD IN 

THE TREATMENT OF EFFUSIONS CAUSED BY 
MALIGNANT NEOPLASMS. G. A. Andrews, 
S. W. Root, H. D. Kerman, and R. R. Bigelow. 
Annals of Surgery, Vol. 137, No. 3, March 1953, 
pages 375-381. 

PATHOLOGICAL CHANGES FOLLOWING INTRA- 
CAVITARY THERAPY WlTH COLLOIDAL AU- 
198. R. M. Kniseley and G. A. Andrews. Cancer, 
Vol. 6, No. 2, March 1953. 

DIRECT EXPOSURE ENLARGEMENT USING A 
FRACTIONAL FOCAL SPOT X-RAY TUBE. 
W, R. Buher. The X-Ray Techniciorr, Vol. 24, 
No, 5, March 1953. 

REMOVAL OF RADIOACTIVE GOLD COLLOID 
BY THE PERFUSED MAMMALIAN LIVER. R. C. 
Little, and H. B. Kelly. American Jownal Of 
Physiology, Vol. f73, No. 1, April 1953. 

TELETHERAPY EVALUATION WARD. Edi- 
torial, Radiology, Vol. GO, No. 5, May 1953. 

CELLULAR CHANGES A' EFFUSIONS FOLLOW- 
ING INTRACAVITARY ADMINISTRATION OF 
COLLOIDAL AU-198 IN HUMANS. V. A. Stem- 
bridge, R. M. Kniseley, and G. A. Andrews. 
lownal Of Laboralory And Clinical Medicine, 
Vol. 41, No. 5, May 1953. 

ENCOURAGING AND DISCOURAGING RE- 
SEARCH WITH THERAPEUTIC RADIOISOTOPES. 
M. .Brucer. Journal of The Kentucky State Med- 
ical Association, Vol. 51, No. 6, June 1953. 

LIST OF PUBLICATIONS IN PRESS 

PATHOLOGIC CHANGES IN NORMAL HUMAN 
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E Medical Division’s role in cancer 

$research is the evaluation of radioactive 
kisotopes and radiations in therapy, with 
ws emphasis on work which can best be 
d?out at Oak Ridge because of its proximity 
kRidge National Laboratory on the one hand, 

edical schools on the other. This inter- 
role of the Division gives it an unusual 

to carry out its work. A good example 
!&&its to be derived from this arrangement 

ress made during the year in the tele- 
rogram. The T-eletherapy Evaluation 
joint activity of the Division and 22 

schools, saw its medium-curiage (hecco- 
Vmit into service. In the meantime, the 
kotope Development Department of Oak 

National Laboratory concentrated a 1540- 
of radioactive cesium for use in the 
urie unit, itself almost complete at 

,e Division’s principal activities may be 

sic studies of internally-administered 

inical studies of these isotopes. 

four areas as follows: 

external use of isotopes in therapy, 
icurie radiation sources. 

ing program providing facilities and 

instruct medical residents, research parti- 
s, and others in the use of radioactive ma- 

%‘in medicine. 
,..* 
,ach of these areas will be discussed in 
’detail. e$+ 
C STUDIES OF INTERNALLY- 

STERED ISOTOPES 

problem of finding a suitable isotope for 
;a1 use has many aspects. The radiation 

off must have desirable characteristics. 
material must be nonpoisonous and should 
iologically inert (excluding, of course, the 

lically active isotopes, such as iodine 

lhosphorus). It must be gotten to the desired 
on and it must remain there if the site is 

Zceive selective irradiation. The isotope must 
ea short half life, but not too short. It must 

?companied by sufficient stable carrier to 
spread of the isotope over the desired 

isotopes that received most attention 
e year were three members of the rare 

ly, yttrium, holmium, and leutecium; 

which has been studied for several 
chromic phosphate, in the same cat- 

el\. 
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All of these isotopes were used as collo 

or in ionic solutions behaving like colloids. 

Administering radioactive isotopes to a pationt. 

CHROMIC PHOSPHATE 

Chromic phosphate containing phosphorus-32 
was among the first of the radioactive preparations 
to be investigated for internal therapeutic applica- 
tion, although interest was reduced somewhat by 
the difficulty of getting uniform batches of mater- 
ial. This compound incorporates the desirable 
radiation characteristics of a metabolic isotope 
in a biologically inert material. Chromic phos- 
phate is being tested rather extensively once 
again. Major interest in the Medical Division is 
in intracavitary and interstitial use in prostate 
carcinoma. Interpleural adminisuation of different 
batches of chromic phosphate were tested in a 

series of rats and a few dogs. Although there 
was variation in the batches because of empirical 
mechanical steps in the manufacturing process, 
in each case more than 90 per cent of the com- 
pound remained in the cavity itito which it was 
introduced. About half of the radioactivity that 
left the cavity was found in the liver and spleen. 
There was very high activity in the mediastinal 
tissues. 

Y TTRIUM-90 

Yttrium-90, a frequently-occuring fission prod- 
uct (5.4 per cent of fission waste is Y-90), has 

been the subject of the greatest amount of study 
among the internally-administered isotopes during 

Is 



the year. Animal tests determined the amount of 
carrier desirable and demonstrated the preferred 
acidity of the solution. Distribution has been 
studied in a large number of animals grouped 
according to the route of administration. The 
routes include intrapleural, intraperitoneal, intra- 
muscular, subcutaneous, intravenous, intratumoral, 
and intraglandular administration. Radiochemical 
assay and autoradiographic records of a wide 
variety of tissues have been made. All of the 
results indicate consistently that yttrium with 
carrier behaves as a colloid and is effectively 
immobilized in the injected area. In intracavitary 
and interstitial application, as much as 78 per 
cent of the administered dose remained immobi- 
lized for as long as two half lives of the isotope. 

Intr .peritoneal studies of the radioyttrium 
preparation in Erhlich ascites tumor mice are in 
progress. About half of the dose remains in the 
ascitic fluid and half deposits on the serosal 
surfaces, although retention in the cavity appears 
almost complete. 

Also under investigation is the interstitial 
use of yttrium-70 in the prostate and parametrium. 
Preliminary investigations in cooperation with 
one of the Harvard group of residents indicate 
a high retention in the injected area and a spread 
into the pattern of surrounding lymph nodes. If 
additional investigation confirms this distribution 
pattern, this use is of obvious clinical interest. 
An additional study initiated in cooperation with 
one of the Memphis groups of research participants 
at the end of the year sought to determine the 
effect of a previously-injected body pool of yttrium 
on the distribution of carrier-free yttrium. The 

possible application relates to the effect of a 
dose or doses of stable yttrium before the use of 
tracer or therapeutic doses. 

HOLMIUM AND LUTECIUM 

These isotopes were studied to determine 
their intrinsic merits and to provide additional 
information on the rare earths as a whole. Both 
have desirable radiation characteristics for use. 
Lutecium-177 has a half life of 6.8 days and emits 
soft beta and gamma rays; holmium’s 27-hour 
half life is long enough to be of clinical signifi- 
cance; it yields an energetic beta particle and 
one hard and one soft gamma ray. Stable holmium 
is 100 per cent abundant as holmium-165; by neu- 
tron capture pure holmium-166 may be obtained. 

The possibility that the almost identical chem- 
ical behavior of lutecium and holmium (and per- 
haps other of the rare earths) produces a similar 
biocheraical behavior is of much practical interest. 
If a similar behavior does characterize the series, 
a number of isotopes with desirable radiation 
characterisrics may be selected from among the 
larger number of nuclides of the rare earths. 
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life than gold, it appears to disassociate some- 
what and a significant amount is excreted in 
the urine. 

The Division is just beEinning its clinical 

work on yttrium-90. Preliminary work indicates 
that it remains well localized, with negligible 
blood levels and excretion. 

The Division has not pursued extensively 
the interstitial use of colloids bccaust. special 
surgical skills and technical equipment not now 
available to the Division are needed. 

Gold-198 has been. used intravenously for the 
treatment of certain cases of chronic granulocytic 
leukemia. It was found to be of little value as a 

form of therapy for some liver tumors. 
Gallium-67 is being used to ueat bone lesions, 

although it has been difficult to find patients in 

whom any satisfactory evaluation of effect could 
be made. Bone lesions are often chronic and 
X-rays may fail to show their progression or re- 

gression. Retention and local concentration is 
best in osteot);.,stic lesions. Bone marrow damage 
is che chief factor limiting use. 

DIAGNOSTIC AND INVESTIGATIONAL USES 

Concurrent with its therapeutic program, the 
Division has conducted an active diagnostic and 
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One of the Medical Division's basic animal research laboratorior, locatmd at tho Univorrity of Tmnm- ,:;v/; 
- .A$ 

Atomic Energy Commission Agricultural Research Program. >L*? 

investigational program, in part for its own use 
and as a part of its training program. Studies 
include: 

1. External surveys of liver after gold-198 
adm in i s cra t ion. 

2. Rate of disappearance of tracer doses of 
gold from blood as an index of reticuloendothelial 
function. 

3. Uptake of colloids by normal and patho- 
logic leukocytes. 

4. Metabolism of sulfur-labeled amino acids 
and inorganic sulfur. 

5. Radioisotopes in relation to plasma protein 
fractions. 

6. Red cell mass, plasma volume, red cell 
survival, and iron metabolism in malignant dis- 
eases. 

7. Hematologic disorders and polycythemia. 
8. The mechanisms of fluid collection in 

ascites. 

INVESTIGATIONS USING IODINE-131 

A continued study of carcinoma of the thyroid 
has been in progress since the first patient was 
accepted in the Medical Division hospital. As a 

part of this study, a special interest has devel- 
oped in the use of radioiodine to destroy the nor- 
mal thyroid gland. Histologic and autoradiographic 
observations have been made. A further outgrowth 
of this was a study in dogs to determine the ef- 
fect of radiation from external sources upon the 
metabolism of tracer doses of iodine-:31. 

The Division also has studied blood Ic\-els 
of radioactivity and has conducted paper chronrato- 
graphic analyses on mc:abolism iodine conipounds. 
A few cases of hyperthyroidism have been ad- 
mitted for treatment with iodine-1 31. 

Other stuciies of clinical inrere:;[ under way 

in the Division are of bone marrow morphology, 

18 

including 
of ma1igr:knt invasion. 

kemia are accepted for treatment with phosphor.- 
32, largely in connectio:i with the training progn 

EXTERNAL USE OF ISOTOPES 

the radiation effects and the pa 

Some patients with polycythemia vera and 1- 

Next to the care of patients, which is alWaan 
an overriding consideration in the work of 
Medical Division. the activitv receivina the 

., -- _I 

cion Board of the external use of isotopes 
.$- 

therapy. Among the most important asp& of 

this program are: 

1. The development of suitable mechanical 
devices to house the source and direct the rariip 
tion beam. 

2. The provision of adequate shielding re- 
quirenients in the treatment room. 

3. The establishment of a general field of 

knowledge in dosimetry. 

4. The development of suitable instrumenta- 
tion and other devices to provide relativ.:ly sin- 

ple operating controls. 

5. A comparative study of the different isp 
tc)pes that appear suitable for teletherapy devices. 

6. The setting up of comprehensive clinical 
programs to evaluate the entire teletherapy pro- 
gram. 

7. The standardization of design for radiation 
sources in order to increase their availability and 
reduce their cost. 

The two major classes of teletherapy units 
now under investigation by the TEB are a cesium 
137 moving-beam unit in the kilocurie range, and 
a cobalt-G0 machine ill the range of 300-6~0 curies 
(hectocuri e unit). 

.4n extensive clinical testing program is jus: 



b‘: hectocurie cobalt-69 unit using a simulatod 

4. 

inning on the hectocurie cot~ilt-60 machine, 

&-h is designed for use by practicing radiolo- 
The first such unit was delivered to the 

acd Division in August and seven members 
t? &e Teletherapy Board have already ordered 

&E. About 75 per cent of the time of these 
Ets will be concerned with the medical schools’ 
& research and clinical program, and about 25 
F Cent will be concerned with the joint clinical 

.In contrast to this simple cobalt-& unit is 

impletion at year’s end. This unit, costing in 
PI neiehborhood of $100.000. will permit the 

of the TEB. 

rotational kilocurie unit which was nearing 

-- 
?&& and europium, other isotopes that have 
:&amcteristics suitable for teletherapy units. A 

+at variety of movements has been incorporated 
;to the machine. Using this unit, the TEB should 
;i able to test the efficacy of the three isotopes, 
hi value of rotational therapy, and the best treat- 
lent distances. Used in dosimetry studies, the 

;ijt 
would provide much information not now 

.railable. A novel feature of the machine is a 
ruilt-in computing device that will direct a pre-set 
ieatment pattern. Such a device probably will 
le incorporated in so-called “practical” telether- 

,-by machines to save time for the radiologist and 
&IUS reduce the cost of treatment. At the other end 

f the scale, a study is well underway of the use 

f low curiage upits. 

I! AS part of the external therapy program, the 
edical Division is studying the absorption of 
amma rays from cobalt, cesium, europium, gold, 

*iodine, and several other isotopes. The srudy 
olves attenuation measurements in four kinds 
materials: elements and simple salts of ele- 

nts, tissue-like materials of known composi- 
n, human tissue, and building and shielding 
terials. Studies are almost complete for gold 

New cancer teletherapy unit built by W. F. and 

John Barnes Company, Rockford, Iliinois, for use 

of radioactive cesium is examined by Marshall 

Brucer, M.D., Chairman of the Medical Division, 

and Teletherapy Evaluation Board members Ken- 

neth Loeffler, M.D., (Jefferson Davis Hospital, 

and Vincent Collins, M.D. (Baylor Uni- HOusbni versity chool of Medicine). 

and cesium and are nearing completion fzr cobalt. 
Shielding tests include studies of wall-type 

shielding for large areas, narrow beam shielding, 
spherical broad beam close-in shielding with air 
scatter and tnie broad-beam conditions with scat- 
ter inside the shielding material. 

Dosimetry investigations involve studies of 
the effect of the size of the source, shape, the 
energy, and the number of sources. These are 
to be determined in regular geometric phantoms, 
human volume pharitom, simulated plastic human 
phantom, simulzted human organs, and excised 
animal organs. 

Instruments and equipment available for these 

studies incl~je an automatic isodose plotrer, a 

series of “standard man” phaztoms, and a range 
uf ionization measurement devices to simulate 
many human therapy dosimetry conditions. 

In connection with the development of standard 
radiation souces, the Division with the Isotopes 
Division of AEC and Atomic Energy of Canada, 
Limited. sponsored a series of industrial confer 
ences on teletherapy. Representatives of all 
manufacturers of X-ray equipment, rcpresentatives 
of the national laboratories, and other interested 
individuals were invited to attend. The ground- 
work was laid at these conferences for important 
standardization work in radiation sources. 

TRAINING PROGRAM 

A part of the responsibilities of the Medical 
Division is the provision of facilities for training 
medical personnel in radioisotopic techniques 
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developed in Oak Ridge. The major activity dur 

ing the year in this respect was the offering ir, 
September, in cooperation with the Special Train- 
ing Division, of a two-week course in late devel- 
opments in the field of isotopic medicine. Many 

of the nation's outstanding figures in the use of 
radioisotopes in medicine participated in the 

course, which was attended by about 122 persons. 
Lectures given in the course will be published by 
the Government Printing Office early in 1955. 

During the year, 7 residents from medical 
schools served with the Division. A total of 4 
research participants from universities were en- 
gaged in research at the Division. A large num- 

ber of consultations were held with visiting per- 
sonnel from medical schools in medical practice. 

It enables 

members of the Division staff to keep acquainted 
with late developments in the medical schools 
and universities. The individual interests of 
residents or research participants have led to 
many of the Division's most engaging research 
activities. 

This program is a two-way affair. 

PUBLICATIONS FROM THE MEDICAL DIVISION 
(FISCAL YEAR 1954) 

BORON DETECTION IN TISSUES USING THE 
(n, dr) REACTION. G. Mayr, H. D. Bruner, and 
M. Brucer. Nucleonics, Vol. 11, No. 10, October 
1953, pages 21-25. 

AUTORADIOGRAPHIC DISTRIBUTION OF IN- 
TRAVENOUS COLLOIDAL GOLD (AU198) IN 
THE RAT. V. A. Stembridge, R. M. Kniseley, 
and W. Gibbs. Laboratory Investigation, Vd.' 2, 

THE INFLUENCE OF CORTISONE ON THE 
TOXICITY OF NlTROGEN MUSTARD IN RATS. 
L. A. Hutchinson, G. A. Andrews, and R. M. 
Kniselev. Proceedings of the Society for Ezperi- 
mental Biolog and Medicine, VOI. 83, 1953, pages 
376-377. 

A STUDY OF GALLIUM 72. M. Brucer and Others. 
Radiology, vol. 61, No. 4, October 1953, pages 
5 34-6 13. 

EFFECT OF ACTH ON THE EOSLNOPHIL COUNT 
IN PERIPHERAL BLOOD AND BONE MARROW. 
S. W. Root, and G. A. Andrews, with the technical 
assistance of E. Hodgens. American lournal of 

Medical Sciences, Vol. 226, NO. 3, September 

1953, pages 304-309. 

HAFNIUM COMPLEXES FOR BIOLOGICAL IN- 
VESTIGATION. E. Macdonald, and C. T. Bahner. 
Proceedin s of the Society /or Experimental Bwl- 
ogy and hfedicine, Vol. 83, 1953, pages 801-804. 

COBALT 60 TELETHERAPY UNIT--TELETHER- 

APY DESIGN PROBLEM. M. Brucer, H. D. 

' No. 5, September-October 1953. 

pages 584-588. 

TION. G. C. Kyker. American /ournu1 of Medical 
Sciences, Vol. 227, No. 5, May 1954, pages 572- 

589. 

BIOCHEMICAL CONSIDERATIONS OF DISTRIEU- 

A STANDARD COBALT 60 TELETHERAPY 
SOURCE CAPSULE. M. Brucer. Nucleonics, 
Vol. 12, No. 6, June 1954. 

LIST OF PUBLICATIONS IN PRESS 

SKIN DOSE FROM A COBALT bo TELETHER- 
APY UNIT. J. E. Richardson, H. D. Kerman, and 
M. Brucer. Radiology. 

MODIFICATION OF ELECTRON FILTER TO 
IMPROVE LIGHT LOCALIZATION OF A CG 
BALT 60 BEAM. J. E. Richardson, and M. Brucer. 
Radiology. 

A STANDARD COBALT 60 TELETHERAPY 
SOURCE CAPSULE. M. Brucer. British loumal 
of Radiology and Radiology. 

HUM SERUM ALBUMIN TAGGED WITH I 131 
IN PATIENTS WITH ASCITES CAUSED BY AB- 

Kerman, and J. F. Richardson. 
Report, July 1 - September 30, 1953. 

INTRACAVITARY USE OF COLLOIDAL 

M. Kniseley, and H. D. Kerman. 

61, No. 6, December 1953, pages 922-929. 

TELETHERAPY DESIGN PROBLEMS, Me B 
Radiology, Vol. 62, No. 1, January 1954, 

9 1-98. 

AN AUTORADIOGRAPHIC STUDY OF 
TRIBUTION OF POLONIUM IN THE RA 
24 HOURS AFTER INTRAVENOUS 
J. C. Gallimore, G. A. Boyd, and J. N. 
The Anatomical Record, Vol. 118, No. 2, 

1954. 

A NON-LEACHING TECHNIC FOR 
OGRAPHY. J. C. Gallimore, E. C. 
G. A. Boyd. Stain Technology, March 1954. 

PATHOLOGIC CHANGES IN NORMAL 
THYROID TISSUE FOLLOWING LARGE 
OF I 131. G. A. Andrews, R. M. bise 
Bigelow, S. W. Root, and M. Brucer 
Journal of Medicine, Vol. 16, No. 3, 
pages 372-381. 

DISBRlBUTION OF YTTRIUM ADMINLSTE 
BY VARIOUS ROUTES. G. c. Kvker, E. A. Crest 
and G. I. Gleason. Federation Proceedings, vel, 
13, NO. 1, March 1954. 

EFFECT OF CHAMBER VOLTAGE ON ELEC- 
TRON BUILD-UP MEASUREMENTS. J. E. Rich. 
adson. Radiology, Vol. 62, NO. 4, April 1%. 

ORINS Q 

ACTIVE GOLD. G. A- Andrews, S. 

Radio 
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~AL CARCINOMATOSIS AND PORTAL 
-WOSI~: THE RATES OF INTERCHANGE 

:TZU THE VASCULAR COMPARTMENT 

3NEAL CAVITY. M. P. TYOK. ~OUP 

y and Clinical Medicine. 

;ATTZATION ON ANTIMONY IN BLOOD. 
Proceedings of the Society for er. 

Biology and Medicine. 

:€WED FOR PUBLICATION - ,. 
hTJ"ION OF COLLOIDAL RADIOACTNE 
,oMIC PHOSPHATE AFTER INTRACAVI- 

&=ws, M. P. Tyor, and R. M. Kniseley. Radi- 

.'nca DOSES OF I 131 IN DOGS: RADIOAC- 

L.L* - 3RRELATED WITH HISTOLOGIC AND 
~oRADIOGRAPHIC CHANGES. M. Levene. 
SA, .. Andrews, and R. M. Knisele . American 
Z-J Roentgenology, Radium ?heraw, and 

cine. 

BUTION AND RADIATION EFFECTS 
*- - TENOUSLY ADMINISTERED RADIO- 
aNE COLLODIAL GOLD 198 IN MAN. s. w. 
At, G. A. Andrews, M. P. Tyor, and R. M. 

nLqTRIBUTION OF INTERSTJTIAL AND 
'ITARY INJECTIONS OF CERTAIN 

[ICAL PREPARATIONS OF MEDICAL 
G. C. Kyker. Bulletin ofthe Medical 

&y 

!on 

ADMINISTRATION. S. W. Root, G. A. 

w- 

;eley. Cancer. 

' 

&dation of P uerto R ico. 

MITTED FOR PUBLICATION 

. .;' 
. *J 
1 ., 

VANDARD COBALT 60 TELETHERAPY 

J,,,ZE CAPSULE. M. Brucer. Canadian Jour- 
2.z of Radiology, Strahlenthernpie, and Acta 

iologica 

iTlNGS AND PROFESSIONAL VISITORS AT 
,.i MEDICAL DIVISION 
$. 

T& 
&llY 
CArxgust 

:ptember 
ktober 
ovember 2 9 
ecember 2 6 
inuary 5 5 
cbruary 7 16 

&arch 7 13 
3 18 

Meetings Vi s ito rs 

0 
6 
6 
5 

20 

20 
9 

15 

2 
2 

10 
9 

tiL Total 47 120 re: ,.. 

ORINS HOSPITAL PATIENT CENSUS 

Admitted to the ORINS Hospital during the 
fiscal year were 97 new patients from the tollow- 
ing states: 

Tennessee 

Virginia 
South Carolina 
Florida 
North Carolina 
Kentucky 
Louisiana 
Puerto Rico 
Georgia 
Alabama 
Ohio 
Texas 

Total 

47 (plus 22out 
patients) 

9 
4 

11 
12 

2 
1 
1 
4 
4 
1 
1 

97 (plus 22 out 
patients) 

Total patient days duiing each month of the 
fiscal year are as follows: 

J U~Y. 

August 

September 
October 

5 36 
5 66 

3 50 
4 04 

November 3 98 
December 347 

January 
February 

339 
371 

March 3 74 
April 461 

May 4 88 

Total Patient Days 5,011 

June 377 

ISOTOPES USED BY THE MEDICAL DIVISION 

Millicuries 

Antimony-1 21, 124 

Calcium-45 
Cesilrm-134 
Chromium-5 1 
Europium-152, 154 
Gallium67 

Gold-198 
Holmium- 166 
Iodine-1 31 
Iron-59 
Lutecium-177 
Phosphorus- 32 

225 
7 

10 

8 
1.50 

2587.4 
8 275 

64.3 

135U 

192 
4 72 

3.65 

21 



Potassium42 
Rubidium-86 
Sodium-24 
Sulfur35 
Y ttriu m-30 
Y tcrium-9 1 

Cobalt-& 

22 



APPENDIX I 

I 

. Morgan 
Vann Parker 

H crz feld 
6 Hunter 

NiJsa 
Ld M. Phillips 

Carothers 

weigert 

C. Keen 

PERSONNEL OF THE OAK RIDGE INSTITUTE 

OF NUCLEAR STUDIES 

(as of July 1, 1954) 

?p. Etheredge 
CG. Bremeckc 
$v. Bonner 
'pe Rudmose 
r. 

T. Nieset 

ten Hoor 

B. Eutsler 

3W. Brown 

1 *E # Edwards 

,eorge H. Boyd 
R. Dawsan 

dd Bnmbrd 

&d V. KJlogg 
TD. van Cleave 

.+" 

"* 

i C, Ernst 

An Wader 
kcundo BUCSO 

I:V. Davis 
GA. Waters 
idculm Y. Colby 
iha H. Yoe 
IT. Lagemann 
hk C. Vdbrandt 

$$; 
oard of Directors 

k Mapus Gmss, President 
? Vice President, Duke I- 

$, 

WY 

'i. 
P, 

tifford Keith Beck. Vice President 

rniversity 

the Deparc 
Blina State 

University 

the Counci 

;chool, 

11. 

ment 

il 

- 

A & M College cf Texas 
Alabama Polytechnic Institute 

Cadrolic University of America 
Clemson Agricultural College 
Duke University 
Emory University 
Florida State University 
Georgia Institute of Technology 
Louisiana Smte University 
Mississippi State College 
North Camlina State College 
Rice Institure 

Southern Methodist University 

Tdane University 
Tuskegee Institute 
University of Aiabama 
University of Adcansas 
University of Florida 
University of Georgia 
University of Kentucky 

University of Louisville 

University of Maryland 
University of Mississippi 
University of Nod Carolina 
University of Oklahoma 
Unioersicg of Puem Rico 
University of Sou& Carolina 
University of Tmnessee 
University of Texas 
University of Virginia 
Vanderbilt University 
Virginia Polytechnic Institute 

Professor and Hcnd of 

of Physics, North Can: 
College 

esse Wakefield Beams, Director 

Professor of Physics, 
of Virginia 

SfDied August 2, 1954 
c 
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John Ray Dunning, Director 
Dean of Engineering, 
Columbia University 

William Vermillion Housmn, Director 
President, Rice Institute 

W arren cb arl es John son, D ire ctor 

Professor and Chairman of the 

Drpartmmt of Chemistry, 
University of Chicago 

Clarence Edward Larson, Director 

Direcmr, Oak Ridge National 
Laborawry 

Hayden Coler Nicholson, Direcbr 
Dean of the School of Medicine, 
University of Adransas 

Louis Arthur Pardue, Director 
Vice President, Virginia 
Polytechnic In sum te 

Medin Dewey Peterson, Director 
Professor and Head of the 

Dcpartmmt of Chanistry, 
Vanderbil t University 

Psrronnel 

OFFICE OF THE EXECUTIVE DIRECTOR 

William G. Pollard, Executive Director 

George 8. Pcgram, Consultant 

Anna Mae Anderson 
Jane Ethridpc 
Martha L. Fletcher 
Marion Garber 
Rubye Ison 

Dixon Johnson 
Helen Lewis 
Louise Markel 
Loyce McIlhenny 
J. I. Mumford 
Paul E. Pearsoo 
R einhol d Schlu et er 
Dorothy A. Wells 

Secretary 
Record Clerk 
Record Clerk 
Librarian 
Record Clerk 
Hd., Info. Dept. 
Secretary, Senior 
Librarian 
Info. Asst. 
Assistant Treasure1 
Auditor 
Library Supv. 
C1 erk-Typi s t 



OF FlCE OF ADMINISTRATION 

Paul M. Elra, Managur of Administration 

. ., William Blankenship 

George N. Brent 
Ralph B. Briggs 
Cecil H. Brown 
John M. Bums 
William C. Busby 
Joan R. Clouse 
Barbara Cole 
Paul G. Davis 
Charles H. Day 
W. G. Disney 
Harrison E. Elliott 

Ellen Epperson 
Dewey Feguson 
Opal C. Flinchem 
Elizabeth y. Goodin 
Walter Craves 

Mary Ann Groeniger 
Barbara Guinn 
Johnnie Havest 
Nathaniel Hill 
Joseph Houston 
Faye J. Jones 
Harry E. Kimble 
Arch E. Long 
Kaye Margrave 
T. W. Martin 
Barbara Mcclannahan 
Margaret Ann McKinney Accounting Clerk 

Maint. Mcch. I 
Inst. Engineer 
Maint. Mech. If 
Maint. Mech. I1 (temp.) 

Helper (temp.) 
Management Asst. 
Stenographer 
Stenographer 
Storekeeper 
Stockkeeper 
Personnel Asst. 
Purchasing Agent 
Accountant 
Maint. Mech. I 
Secretary 
Clerk-Typi s t 
Instrument Mech. 
Clerk-Typist (temp.) 
Clerk-Typis t 

Custodian 
Inst. Engineer 
Photographer 
Record Clerk 
Sr. Instrument Maker 
Instrument Mech.. Electronic 
Record Clerk 
Hd., Tech. Sem. Dept. 
Section Supemisor 

Dozier E. McKinnon 
Dorothy Nanney 

e' Arville R. Nelson 

Clyde Parton 
William Perry 

Kahleen J. Reuter 
William Rhodey 
J. W. Rose 
H. J., Russell 
Mary E. Ruuell 
Wendell H. Russell 
Carl J. Rutherford 
W. D. Schwartzman 
Amon D. Silcox 
Lois E. Smith 
Rosella Stooksbury 
Robert Taylor 
Marvin Triplctt 
Johnny Vaughn 
Leonard Vickcry 
Decatur M. Wnlker 
Charles Wallace 
John H. Wells, Jr. 

James Wildc 
Herbert V. Wilkins 
James W. Wright 

- 

Helper 
Accounting Asst. 
Maint. Mech. I 
Helper (temp.) 
Mail Clerk 
Stenographer 
Maint. Mcch. U 
Hd., Fiscal Serv. Dept. 
Maint. Mech. I 
Section Supervisor 
Hd., Manag. Scrv. Dept. 
Accountant 
Property 8 Supply Asst. 
Maint. Mech. I (temp.) 
U erk-Typi s t 
Receptionist 
Delivery Man 

Section Supervisor 
Helper 
H elp er 
Inst. Maker (temp.) 
Cabinet Maker 
Maint. Mech. I (temp.) 
Inst. Engineer 
Procedures Asst (temp.) 
Maint. Mech. 1 (temp.) 

-- 

UNlVERSlTY RELATIONS 
Yladimir W. Grigorieff, Chairman -.. 

Randolph Cozart Custodian 
Ann Hicks Stenographer 
Nelle Strange Fellowship Asst. 
Mary Lou ahitten C1 crk-Typis t 

Alma Ann villiams Secretary 

MEPICAL DIVISION 

1 Mars ha1 I Brucsr, Chairman 

Lucy M. Ambum 
Ugo Ameli0 
Elizabeth B. Anderson 
Gould A. Andrews 
Edwsrd T. Arakawa 
Rufus Bolton 
William R. Buher 
Faye E. Chance 
Roberta B. Clouser 
Betty M. Cooper 
Herry P. Copeland 
Mary N. Craig 
Edgar A. Cress 
Dolores J. hale 
John H. Dean, Jr. 

Rachel C. Dixon 
Lewis Dobson 

Timothy Dowdell 
Nelda Edwards 
James Eldridge 
William C. Fields 
Dorothy L. Finley 
Patricia Fisher 
Eula B. Hopper 
Peggy C. Free 
William D. Gibbs 

Joe Gray 
Elizabeth Grindstaff 
J. H. Harmon 
Raymond L. Hayes 
Eva Hodgens 

. George R. Holloway 
Mabel Hurst 
Elmer L. Keller 
Ralph M. Kniseley 
Graovil Kyker 
Vivian D. Lay 
Dail W. Longakcr 
William C. Martin 
Barbara J. McCarroll 
James W. McGill 
Ida L. Meadows 
Margie R. Meeks 
Suzanne B. Nicholson 
*Priscilla A. Oliver 

Nurses Aide 
Lab. Asst. 
Research Assoc. 
Chief, Clin. Services 
Research Assoc. 
Custodian 
Research As&. 
Lab. Tech. 
Staff Nurse 
Sr. Scientist 
Research ASSL 

Staff Nurse 
Research Assoc. 
Nuse-Gea. Duty 
Orderly 
Lab. Aide 

H elp er 
H elp er 
Tech. Secretary 
Research Assoc. 
Lab. Tech. 
Stenographer 
NuseGen. Duty 
Stenographer 
Nurse-Gcn. Duty 
Research Tech. 
Research Assoc. 
Nurses Aide 
Admin. Officer 
Scientist 
Research Asst. 
Orderly 
Med. Records Librarian 
Research Tech. 
Prin. Scientist 
Prin. Scientist 
Record Clerk 
Lab. Asst. (temp.) 
Lab. Tech. 
NurstGcn. Duty 
Lab. Aide 
Nurse-Gen. Duty 
Aeceptionist 
Clerk-Typist (temp.) 
Occup. Therapist 

*Part-time employees 
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t. 

Nurses Aide 
Asst. Clinician 
Custodian 
Nurse-Gen. Duty 
Research Tech. 
Record Clerk 
Nurse-Gen. Duty 
Clinician 
Lab. Tech. (temp.) 
Custodian 
Lab. Tech. (temp.) 
Research Tech. 
Research Tech. 
NUSC-SUDV. 
Lab. Tech. 
Custodian 
Research Tech. 
Nurse-Gen. Duty 
CI erk-Typist 

TRAINING DlVlSlOl 

Overman, Choitmon 

Scientist (temp.) 
Custodian 
Sr. Scientist 
Sr. Record Clerk 
Clerk-Typist 
Sr. Scientist 
Lab. Tech. 
Secretary 

BITS DIVISION 

;. Wilder, Choitmon 

ti 

Helper 
Receptionist 
Helper 
Receptionist (temp.) 
Museum Aide 
Secretary 
Helper 
Admin. Asst. 
Custodian 
Exhibits Mgr. 
Custodian 
Exhibits Mgr. 
Management Asst. 
Maint. Mech. I 
Museum Aide 
Display Artist 
Display Artist (temp.) 
Museum Aide 
Maint. Mech. I 
Museum Asst. 
H elp er 
Exhibits Designer 
Receptionist 
Museum Aide 
Museum Aide 
Helper 

Science Fair 
Dewey Large Field Representative 

TERMINATIONS 

OFFICE OF THE EXECUTIVE DIRECTOR 

Ronnie Jo DeLoSer Secretary 
Kathleen V. Denis Secretary 
Martha H. Williams Record Clerk 

OFFICE OF ADMINISTRATION 

Jess F. Beoton 
John M. Burns 
Daniel W. Capps 
Victor A. Cook 
John H. Fenton 
Virginia M. Gilpatrick 
Billie Jean Hurt 
Carl E. Johnson 
Jenny M. Rose 
Gloria J. Roseberry 
Nancy V. Russ 
*William L. Scott, Jr. 
Ruth C. Shular 
Hugh K. Simpson 
Mavis V. Uthe 
R. Kenneth Youngblood 

Accountant 
Helper (temp.) 
Procedures Asst. (temp.) 
Maint. Mech. I (temp.) 
Hd., Mgt Serv. Dept. 
Vari-Typist 
Clerk-Typist (temp.) 
Maint. Mech. I 
Clerk-Typist 
V ari-Typi s t 
Record Clerk 
Mechanical Engineer 
Clerk-T ypist 
Custodian 
Record Clerk 
Maint. Mech. I1 

UNIVERSJTY RELATIONS DIVISION 

Marion T. Clark 
Frances A. Crowley Stenographer 
William Dryden Administrative Asst. 
Trula V. Hobbs Secretary 

Russell S. Poor 

Asst., Univ. Rel. Div. 

Chairman, Univ. Rel. Div. 

MEDICAL DIVISION 

Harold E. Bishop 
George A. Boyd 
Gladys E. Cooper 
John W. Deathriadge 
Bobbie J. Giovannucci 
Betty C. Gray 
Geneva Hefner 
Mary S. Hyder 
Edith K. Kees 
Mary M. Knight 
Clata J. Leslie 
Evan D. McKissic, Jr. 

John C. Rowlaod 
Elsie P. Ruggles 
E. Melvin Russ 
*Marie Scharl 
‘Mary P. Smyser 
Barbara H. Stevens 
Malcolm P. Tyor 
Margaret Watson 
James 0. White 

Lab. Tech. 
Sr. Scientist 
NurstGen. Duty 
Custodian 
NurscGen. Duty 
Lab. Tech. 
Nurses Aide 
Nurse-Gen. Duty 

Nurses Aide 
Lab. Tech. 
Nurse-Gen. Duty 
Custodian 
Custodian 
Nurse-Gcn. Duty 
Lab. Tech. 
Nurses Aide 
Lab. Tech. 
NurstGen. Duty 
Clini cirin 
Nurse-Gen. Duty 
Orderly 

~ 

‘Part-time employees 
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Curtis Colcy Maint. Mech. I SPECIAL TRAINING DIYISION f. * 

Iziah Jones Custodian David L. DeJnrnette Chmn., Exhibits ~i~. - .$ 

Frances S. Neal Secretary Jean E. Fahey Receptionist i 
Myron S. McCay Instructor (temp.) Willie 14, Dunn Maint. Mech. 1 -4 

f 

Walter B. Poe Custodian (temp.) Clarence Heosley Maint. Mech. 1 

EXHIBITS DIVISION Donald G. h.)bertson Museum Asst. 
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HE MedicalDivision's over-all program 
of basic and clinical medical studies 
with emphasis on cancer and associated 

diseases and on the evaluation of the uses of 
radioisotopes and radiation in therapy contin- 
ued this year with unabated vigor. 

Because of space limitations, this report 
emphasizes the work of visitingpersonnel rath- 
er than the long-term projects of the perma- 
nent staff, whose work is presented in more 
detail in the ORINS semiannual progress report. 

X milestoneof progress was the installation 
in the Division of the Teletherapy Evaluation 
Program's kilocurie cesium-137 teletherapy 
machine. (The TEP is a joint activity of the 
Division and 22 medical schools.) This device 
permits irradiation of a specified area of dis- 
eased tissue with less harm to healthy tissue, 
through the use of a rotating beam. 

A great aid to efficient handling of the Divi- 
sion's rapidly expanding out-patient service 
was the addition of a 3730-square-foot wing to 
the existing hospital building. The new wing 
provides a cobalt-teletherapy room; an out- 
patient waitingand patient day room; additional 
patient space to free some of the old patient 
aiea for laboratory needs; four small rooms 
to be used as examining rooms and offices; and 

a teletherapy mold and cast room; with one 
corner partitioned to house X-ray or europium 
equipment. A second addition, to permit estab- 
lishment of an adequate laboratory-training fa- 
cility for physicians, is planned. 

The Medical Division's training program 
was more active than in any previous year. (See 
Appendix I11 for residents, research partici- 
pants, and temporary staff members.) Division 
members particfpated to an increasing degree 
in the basic and lspecial courses conducted at 
the ORINS Special Training Division, and aided 
in the presentation of these courses. 

Editing was completed andpubiication begun 
on the proceedings of thesecond two-week ad- 
vanced course in the techniques of usingradio- 
isotopes in medicine, held at the Institute in 
September of 19 53. 

The Tel etherapy Eva1 uation Program's teletheropr 

machine utilizing a cesium-137 radiation source. 

Recently installed in the new wing of the Medical 

Division hospital, the device permits the focusing 

of a radiation beam on diseased tissue from ony 

point in a hemispherical locus. 

TELETHERAPY 

Installation and preliminary testing of the 
TE 3? ' s 1 54 0- cu rie , cesium- 1 37 teletherapy Unit 
is complete, and the close of the year saw the 
Division staff setting up the automatic isodose 
plotter. One useful research project has z.l- 
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ready been carried out with the cesium unit. 
A research team from theuniversity of Mich- 
.,,an brought a side of pork to Oak Ridge in 
March to run dosimetry studies with .cesium 

as part of an investigation of the ap- 
iicabilitjr of fission products to food sterili- 

P 
tation, especially in control of trichina. 

Dosimetry studies have continued with the 
cobalt-60 teletherapy unit, which was alsoused 
forvery limited therapy. A preliminary set of 
sodose curves for the cobalt-60 unit has been 
ppared, and at the year’s end, was in press.* 

Dosage Studies 

The study of integral (total-body) dose from 
internally and externally applied radiation con- 
stitutes a major program of the Division. A 
two- compar tmen t phantom, which simulates the 

human body, was constructed to contain a spher- 
ical tumor mass, and an integral-dose study 
was completed with chemical dosimetry. Inte- 
gral dose was considered as a function of the 

distance from the source to the tumor, as a 
function of the sizeof the torso, and as a func- 
tion of the position of the tumor in the torso, 

during both vertical-rotational md stationary 

‘“Isodose Charts for the Cobalt-60, Hectocurie 

ID 

Teletherapy Machine.” ORINS-10. In press. 

treatment. Data from this study have been 
analyzed and an empirical formula has been 
derivedfor calculation under various conditions 
of the dose rate to the tumor and the integral 
dose. 

As. extension of the studies of methods of 
chemical dosimetry has been conducted by 
Marion T. Clark of Emory University, an Oak 
Ridge summer research participant. Dr. Clark 
has worked on the synthesis of several phenyl- 
substituted 4 - amhoantipyrines as potential 
reagents for the colorimetric determination of 
hydroxy benzoic acids producted by irradiation. 

Dosage studies were carried out with the 
Teletherapy Evaluation Program’s prototype 
hectocurie cobalt-60 unit. Future research 
will be undertaken using sources of 250-h~p X 
rays and cesium-137 for comparison; studies 
will also be made of the more intricate rota- 
tionalpatterns available with the Institute’s new 
cesium- 137 machine. 

BRACHYTHERAPY 

Many groups throughout the country are co- 
operating with the Medical Division in the in- 
vestigation of various types of brachytherapy 
(close source-to-tl ssue distance) devices. At 

lO2b101 

Various devices used in brachytheropy work. 
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the close of the year, plans were being made 
-3r a July meeting of physicians experienced 
-11 the design and use of brachyt’lerspy &vices; 
special attention was to $e given to the devel- 
opment of a cobalt alloy, INCORAY, which vir- 
tually eliminates corrosion of the capsule ma- 
terial containing radiocobalt, and the resulting 
electron contamination. * 

Kamal Mahmoud, an Egyptian physicist, 
spent three months at the Medical Division 

working with the problems of electron contam- 
ination around brachytherapy units. 

<amal Mahmoud, an Egyptian physicist who spent 

;everat months of this year at the Medical Division, 

tudies electron contamination in brachytherapy 

evices. 

3DINE-UPTAKE CALI BRATION 

The Medical Division has undertaken the 
oordination of anew study (which is being con- 
ucted in cooperation with scientists at lead- 
ig United States research institutions) of the 

lethods of measuring the amount of radioiodine 
xorbed by the human thyroid gland. In the 
xst, methods and results of iodine-uptake cal- 
dations have been extremely variable; this 

*p-veloped through the cooperation of E. M. Wise 
research department of the Incernacional Nickel 

considerable work on manufactured products 
d 

mpwy; 
Larry Burnarn of Baker Company. 
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scientist to measure the iodine-uptake in 
diiierent “patients.” These patients a 

half-body mannequins with simulated 
containing “mock-iodine”- a mixtur 
active barium and cesium having 
characteristics similar to those of i 

a useful life of more than ten years. The 
nequins , loaded with variously radioactive 
roids, have been shipped to scientists at 

is completed, in about a year, between 300 
400 test results will be available for comp 

of Standards will cooperate in cdibration. 
Scientists cooperating in this study are’ 4 

Benedict Cassen, University of California at 5 
Los Angeles; Raymond L. Libby, Los Angeles 

Veterans Administration Hospital; A. Stone 
Freedberg, MD, Harvard University Medical 

.= 

Half-body mannequins used in the iodine-uptake 

survey being coordinated by the Medical Division 

are shown above in their traveling cases. Each 

kit contains, in addition to the mannequin, a mock 

thyroid gland, a set of “total-dose“ (100 per cent) 

standards, a calibration kit, and a thigh section 

for an estimate of body background. 
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;,hool; Robert T. Nieset, Tulane University; 
jdgar S. Gordon, MD, University of Wisconsin; 
:Duel Root, M D, Jacksonville, Florida; S. 

g1a.n Lough, Francis Delafield Hospital; T. H. 
qdie, Bowman Gray School of Medicine (for- 
.&y a member of the University of Arkansas 
jtaff); and Herbert D. Kerman, MD, University 
,f Louisville School of Medicine. 

P. R. Bell, J. E. Francis, Jr., and C. C. 

garris of Oak Ridge National Laboratory and 
Nouglas A. Ross, MD, an Oak Ridge research 
)Sticipant from the University of Tennessee 
jledical School in Memphis, are collaborating 
*ith Division staff members on a new approach 
:O the problem of instrumentation for thyroid- 

and thyroid- counting problems, using 
bemedical spectrometer, various types of flat- 
field probes, and focusing collimators; con- 
jtruction and evaluation of these instruments 
,ras in progress at the close of the year. 

BASIC STUDIES 

hterstitial and distribution and bl o o d- 
clearance studies were especially emphasized 
inthe Division's basic animal studies this year. 

Biochemical research with yttrium-90 and 
iutecium-177, using ion-exchange columns and 
contiiiuous paper electrophoresis, has yielded 
data on the reactions of rare earths in living 
systems. The increasingbiochemical and med- 
ical interest in rare-earth elements (largely 
the result of studies with their isotopes) led 
the Division to sponsor a special round-table 
discussion of the subject in San Francisco in 
April, during the annual meetings of the Fed- 
eration of American Societies for Experimen- 
tal Biology and the American Association for 
Cancer Research. A subsequent conference, 
wfth emphasis on chemical, pharmacological, 
ad biochemical problems of the lanthanons and 
Yttrium, has been planned for the fall of 1955. 

Gorge T. Johnson, an Oak Ridge research 
Putkipant from the University of Arkansas, 

been using carbon-14 in a study of fatty- 
metabolism in the growth of molds. An- 

other participant, M. K. Berkut, University of 
Carolina, is engaged in making an eval- 

h'ion of rubidium as a physiological substitute 
lor Potassium, which has no isotope of suffi- 
!$ky --.- ._ . long half-life for convenient long-dis- 
-a$-& 

? 
5..nr 

- 
c 

tance shipping. Leon Singer, University of 
Minnesota, Mohammad Maqsood, Punjab Col- 
lege of Animal Husbandry, Lahore, Pakistan, 

'and A. B. Medlin, A and M College of Texas, 
have been working on a study of calcium and 
strontium metabolism, chiefly in dogs. 

Paper electrophoresis (the movement of 
suspended particles through a fluid through 

electromotive force) was applied to the study 
of body fluids of patients, to the study of uptake 
and transport of radioisotopes by body fluids, 
and to immunologic studies. A special investi- 
gation of the behavior of lutecium-177, using 
two methods of electrophoresis plus other anal- 
ysis methods and animal experimentation, re- 
veals that lu t e c iu m is electrophoretically 
transported in ascitic fluids of certain patients 
and not in others. Artificial mixtures of lute- 
c i u m-17 7 with separated plasma fractions, 
amino acids, and other compounds have been 
examined for electrophoretic behavior; many 
definite data have been obtained and identifi- 
cation of complexing compounds is continuing. 
Principally responsible for the electrophoresis 
work has been Renaat Loos, an International 
Cooperation Administration participant from 
the University of Ghent, Belgium. 

Dr. Loos, in collaboration with P. P. Levine, 
Oak Ridge research participant from New York 
State Veterinary College, has also been con- 
ducting research to determine a new rapid 
method for proving the immunity of chickens 
against infectious bronchitis, with a radioactive 
virus or radioactive serum. Interesting data 
were obtained on the influence of virus on the 
uptake and metabolism of phosphorus-32 and 
sulfur-35 in the embryo. It has been found, for 
instance, that the uptake of radioactive material 
in virus-infected eggs is seven to ten times 
greater in the embryos than in the egg fluids; 
conversely, in normal, noninfected eggs , most 
of theactivity is concentrated in the fluids and 
comparatively little in the embryos. 

Dr. Levine made an investigation to deter- 
mine whether radioisotopes could be used in 
the problems of immunity to infection caused 
by coccidiae (intestinal parasitic protozoa) in 
birds. Birds that have been infected with coc- 
cidiosis and have recovered do show immunity 
to further infection, but the nature of the im- 
munity is largely unknown. Although the pro- 
ject was hampered by the fact that the proto- 



zoa refused to accept the radioactive material, 
several facts were revealed: Large volumes of 
Aood plasma from immune birds had no effect 
when adninis tered io susceptible birds; intes- 
tinal tracts became immune only in areas that 
previously supported infection. 

Attempts to grow the coccidia in tissue cul- 
ture are still in progress, in collaboration with 
Major James Shively, U S Ar my Veterinary 
corps. 

LOW-LEVEL COUNTING STUDIES 

A survey to evaluate the levels of radioac- 
tive iodine in the human and livestock popula- 
tion in this country, as correlated with atomic- 
bomb fallout, has been undertaken by the Divi- 
sion, in an effort to anticipate potential hazards 
from atomic detonations and the effect, if any, 
on the diagnostic use of iodine. Two outside 
groups are collaborating in this study (see Ap- 
pendix ID), for which United States pathologists 
have been supplying human thyroids and the US 
Army Veterinary Corps has been sending cattle 
thyroids and other samples, as well as collab- 

'nting in some of the measurement. A study 
2etingwith these groups was planned for July. 

Preliminary results indicate that radioiodine 
uptakein human beings is so low as to produce 
not the slightest physiological result or to in 
any way interfere with testing procedures; cat- 
tle values are somewhat higher, but still neg- 
ligible. This survey will continue, to determine 
a base line between atomic tests. 

The Division is taking advantage of certain 
new isotopes that are becoming available 
through bombardment with special instruments 
or from bombardments of separated stable iso- 
topes. One of these new isotopes will be fluo- 
rine-18, a short-lived isotope which should be 
available in relatively large amounts from lo- 
cal calutron production. Another important new 
isotope will be calcium-47, which is also short- 
lived, and has the advantage of practical patient 
use, for which the long-lived calcium-45 is 
impossible. 

CLINICAL STUDIES 

le Division has conduct::d extensive in- 
VesTigations of intracavitary, intravenous, and 
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rstitial administration of yttriu 
utecium-177 - with and without added 8 

sidered practical rather than experim 
Tentative intracavitary results indicate 

--."a 
chloride of yttrium with added stable 3;ttfiUka 

as a carrier remains satisfactorily 1Qcdl 
Intravenous administration of yttrium- g 0 

results in the predicted localization, c 
in the reticuloendothelial organs; the carr 
effect has not been striking in intravenous 
as it has been in intracavitary and intersa 
administration. 

Gold-198 (which was used considerably) 
intracavitary yttrium-90 with carrier appe 

to be favorable for controlling ascites and ple 
ral effusions, although studies with the latk 
isotope are only preliminary and lack sufficie 
supporting data. 

R adi oad i ye- I o di ne Siu d i es 

Continued study of selected cases of thyroid 
c a r c i n om a has provided autoradiograms of 

functioning thyroid carcinoma after doses of 
radioiodine. Active interest has been expressed 
in thyroid and renal-clearance studies from 
both the theoretical and practical viewpoints, 
and some clarification and improvement of this 
method has been achieved. Concentrations of 
radioiodine in salivary glands has also been 
investigated to clarify the physiologic mechan- 
isms involved, for which Zeth Gabrielsen, MD, 
Fulbright research scholar from the University 
of Bergen School of Medicine, has been chiefly 
responsible . 

Because of the complexity of the situation, 
no conclusions have been drawn as to the effects 
of radioiodine and induced myxedema on pa- 

tients with multiple myeloma; it appears that 
patients retain abnormal amounts of radioio- 
dine, not correlated with either an increased 
thyroid concentration or significant localiza- 
tion in the myelomatous lesions. 

He ma to Io g i c D i so rd e rs 

A small group of patients with chronic grm- 
ulocytic leukemia have been treated with intra- 
venous colloidal gold-198, and a considerable 
number with polycythemia have received con- 
servative therapy with radioactive phosphorus- 

32; plasma-volume and red-cell-mass studies 
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survival investigations, using iron-59, chrom- 
ium-51, or both, have been conducted on a small 
group of patients \vith hematologic disorders. 

Miscelianeous Studies 

Two patients received multiple doses of 
stronrium-65 ior a special stuay oi the metab- 

olism of this isotope. Clinical investigations 
vrith labeled compounds of metabolic signifi- 
,-uAce were rnade OR a smdl number ni patients; 
materials use< included i o d i n e-131-labeled 
byroxin and ruse bengal. 

Improvements in equipment for external 
measurements of thyroid uptake and surgical 
probe countingwere made during the year. He- 

sdts from the scintiscanner (an electronic de- 
vice for showing the locati -:i and concentration 
of radioactive material in :.ssuc) were corre- 
lated wih careiul autoradiographic and assay 
studies, and attempts were made to define limits 
of usefulness cjf thc machine. The chief impe- 
ms for these improved instruments pro- 

vided by m Oak Ridge National Laboratory 
group headed by Y. R. Bell. 

bdels of teletherapy n 

Medical Division for 

'ions Conference on the 

,Energy at Geneva. The 
:nilizing the fol lowing 

"- 

iachines were prepared by left to bottom right): europium-162 (curie)i. cobalt- 

display at the United Na- 60 (rotational); cobalt-60 (hectocurie); Jacobs-Li 

Peaceful Uses of Atomic (hectocurie); cesium-137 ' (ceiling suspension); 

models represent machines cesium-137 (moving field); and double cobalt-60 

radiation sources (upper (moving field). 
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END X 

MEDICAL DIVISION 

PUBLICATIONS FROM THE MEDICAL DIVISION 
(FISCAL YEAR 1955) 

THE CLINICAL USE OF BONE-MARROW STUDY. 
G. A. Andrews. Journal of the Tennessee State Medi- 

cal .4ssociation, Vol. 47, 1954, pages 361-366. 

LOCALIZATION OF ANTIMONY IN BLOOD. C. T. 
Bahner. Proceedings oh the Society for Erperirnenral 

Biology and Medicine, Vol. 86, 1954, pages 371-373. 

THE USE OF EXTERNAL RADIATION SOURCES, 
BETA AND GAMMA. .hi. Brucer. Proceedrngs of the 

Second National Cancer Conference, Vol. 2, 1952, 

pages 1647-165 1. 

STANDARDIZED COEFALT-60 SOURCE CAPSULE 
FOR TELETHERAPY. M. Brucer, Nucleonics, Vol. 
12, No. 6, 1954, pages 58-59. 

A STANDARD CObALT-60 TELETHERAPY SOURCE 
CAPSULE. M. Brucer. British Journal of Radiology, 

Vol. 27, 1954, pages 410-412. 

-- AN AVAILABLE COBALT40 SOURCE FOR TELE- 
THERAPY. M. Brucer. Nucleonics, Vol. 12, No. 8, 
1954, pages 45-46. 

MARBLE USED AS A RADIATION SHIELD. hf. Brucer. 
Marble Institute of America, Inc., 1954, pages 6-29. 

MARBLE AS A RADIATION SHIELD. M. Brucer. 
Nucleonics, Vol. 13, No. 1, 1955, page 65. 

THE DISTRIBUTION OF INTERSTITIAL AND INTRA- 
CAVITARY INJECTIONS OF CERTAIN RADIOCHEMI- 
CAL PREPARATIONS OF MEDICAL INTEREST. G. 
C. Kyker. Bulletin of the Medical Association of 

Puerto Rico, Vol. 46, 1954, pages 362-374. 

LARGE DOSES OF IODINE-131 IN DOGS: RADIATION. 
DOSAGE CORRELATED WITH HISTOLOGIC AND 

AUTORADIOGRAPHIC CHANGES. M. Levene, G. A. 
Andrews, and R. M. Kniseley. American Journal 01 
Roentgenology, Radium Therapy, and Nuclear Jledi- 

cine, Vol. 73, 1955, pages 88-37. 

INTEGRAL DOSE MEASUREMENTS; PRELIMINARY 
REPORT ON A COBALT40 TELETHERAPY BEAM 
(abstract). L. D. MacDonald, R. L. Hayes, and M. 
Brucer. Radiology, Vol. 64, 1255, pages 115-116. 

MODIFICATION OF ELECTRON FILTER TO IM- 
PROVE LIGHT LOCALIZATION OF A COBALT-60 
BEAM. J. E. Richardson- and M. Brucer. Radiology, 

lol. 64, 1955, pages 398-403. 
c 

SKIN DOSE FROM A COBALT-60 TELETHERAPY 
UNIT. J. E. Richardson, H. D. Kerman, and M. 

Brucer. Radiology, Vol. 63, 1954, pages 25-3G. 

THE DISTRIDUTION AND RADIATION EFFECTS OF 
INTRAVENOUSLY ADVINISTERED XADIOACTIVE 
COLLOIDAL GOLD198 IN MAN. S. W. Root, G. A. 

Andrews, M. P. Tyor, and R. M. Kniseley. Cancer, 

Vol. 7, 1954, pages 856-866. 

DISTRIBUTION OF COLLOIDAL RADIOACTIVE 
CHROMIC PHOSPHATE AFTER INTRACAVITARY 
ADMINISTRATION. S. W. Root, G. A. Andrews, M. 
P. Tyor, and R. M. Kniselep Radiology, Vol. 63, 

1954, pages 251-257. 

HUMAN SERUM ALBUMIN TAGGED WITH IODINE-131 
IN PATIENTS WITH ASCITES CAUSED BY ABDOMI- 
NAL CARCINOMATOSIS AND PORTAL CIRRHOSIS: 
THE RATES OF INTERCHANGE BETWEEN THE 
VASCULAR COMPARTMENT AND PERITONEAL 
CAVITY. M. P. Tyor. Journal of Laboratory and 

Clinical Medicine, Vol. 44, 1954, pages 110-117. 

CONSULTANTS TO THE MEDICAL DIVISION 

Alabama 
University of Alabamo Medical College 

Champ Lyons 
William H. Riser 
Robert S. Teague 

University of Arkansas School of Medicine 
Arkansas 

Isadore Meschan 
Thomas Harold Oddie 

Cdilornia 
University of Southern California 

School of Medicine 
Henry L. Jaffe 

University of California at Los Angeles 
Benedict Cassen 

Cedars of Lebanon Hospital 
Stanley H. Clark 

City of Hope Medical Center 

Melville L. Jacobs 
Los Angeles Veterans Administration Hospital 

Raymond L. Libby 

Colorado 
University of Colorado 

Jerry K. Aikawa 

Memorial Hospital - Wilmington, Delaware 

D elaware 

R. A. Neubauer 
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Florida 
University of Florida 

David Ellis 
George T. Harrell 
Francis C. Ray 

Florida State Board of Health . .- .~ 

Lorenzo Lynn Parks 
Private Physicians 

Louis hi. Orr 
Samuel W. Root 
Malcolm P. Tyor 

Georgia 
Emory University School of Medicine 

Robert L. Brown 
Harry D. Brunet 

John H. T01m 
H. Stephen Weens 
Alfred E. Wilhelmi 

University of Georgia School of Medicine 

Stephen W. Brown 
Hoke Wammock 

Frank E. Morgan, Jr- 

Illinois 
Cook County Hospital 

Imin F. Hummon 

University of Kansas 
Frank E. Hoecker 

University of Kansas Medical Center 
Paul H. Lothan 

University of Kansas School of Medicine 
Charles Frederick Kirtle 
Franklin David Murphy 
Galen M. Tice 

Kansas 

i 

t c 

Kentucky 
Veterans Admini striation Hospital 

David Shapim 

Harold F. Berg 

University of Louisville School of Medicine 

J. Ray Bryant 

William M. Christopherson 

James C Drye 
R. Arnold Griswold 
Herbert D. Kernan 
J. Murray Kinsman 
Hampden C Lawson 
Kenneth P. McConneli 

Everett Pirkey 

Louisiana 
Louisiana State University School of Medicine 

Walter James Burdette 
Ochsner Clinic 

William R. Arrowsmith 
Paul J . Murison 

.L_ 

i Tulane University 
g- Manual Garcia 
k- John U. Hidalgo 

Robert T. Nieset 
b. 

E&. 

Maryland 
Naval Medical Research Institute 

Eugene P. Cronkite 

M 11s s achus e tts 
Harvard University Medical School 

A. Stone Freeberg 

Paul ht. St. Aubin 
Massachusetts General Hospital 

Michigan 
University of Michigan School of Medicine 

Wayne University College of Medicine 

Jete Bauer 

James E. Lofstmm 
William E. Conrady 
S. L. Balofsky 
W. W. Glas 

Wayne County General Hospital 

Lyndon E. Lee 

Mississippi 
University of Mississippi 

School of Medicine 
Arthur C Guyton 

Missouri 
Ellis Fischel State Cancer Hospital 

John C Tinsley, Jr. 

Nebraska 
Creighton University School of Medicine 

. Tames F. Kellv. Ir. 
Unfversity of Nebraska 

Howard B. Hunt 

Arthur Tuma 

Francis Delafield Hospital 
New York 

Carl B. Braesrrup 
S. Allan Lough 

Hospital for Joint Diseases 
Milton Friedman 

State University of New York 
G. Ferlazm 

Private Physici ons 
S. M. Seidlin 
Norman Simon 

H. C. Dudley 
New York University - Bellevue Center 

Sidne Rubenfeld 
Syracuse demorial Hospital 

Paul A. Riemenschneider 
Clayton Hale 
Alfred S. Berne 

Naval Medical Research Institute 

North Carolina 
Bowman-Gray School of Medicine 

John R. Andrews 
Catnillo Artom 

Charles M. Norfleet 
Carolyn Haines Purdy 

Ernest H. Yount 
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Duke University School of Medicine 

William G. Anylan 
Wilburt C. Davison 
Philip Handler 
Jerome S..Harris 
Harold W. Lewis 
Robert J. Reeves 
Wayne Rundles 
William Shingleton 
C. R. Stephens 

University of North Carolina 

M. K. Berkut 
John Howard Ferguson 
Edward McGowan Hedgpeth 
Joseph Logan Irvin 
Cornelius T. Kaylor 
Arthur Roe 
Charles D. Van Cleave 

North Dakota 
University of North Dakota School of Medicine 

William E. Comatzer 

Ohio State University 

Ohio 

Joseph L. Morton 
Ralph W. Stacy 
Cl aude-Starr Wright 

University of Oregon School of Medicine 

Oregon 

Carl Hopkins 
Harold Tivey 

South Carolina 
State of South Carolina Medical College 

John C. Hawk 
William M. McCord 

Tennessee 
Carson Newrnan College 

Carl T. Bahner 

Van der bi It University 

Herbert Francis 
Granville Hudson 
C. C McClure 

Bok Ridge - AEC 
Paul C. Aebersold 

University of Tennessee College of Medicine 

Ralph R. Braund 
David S. Carroll 
James Daniel Hardy 
Alfred P. Kraus 
Alys H. Lipscomb 
Carl E. Nurnberger 
Jesse D. Perkinson, Jr. 
Douglas H. Sprunt 
John L. Wood 
Robert A. Woodbury 
Lester Van Middlesworth 

Ook Ridge Hospital 

Robert P. Ball 
Robert R. Bigelow 

T exas 

Ba 

ry - 
Dana W. Nance :3i 

W. W. Pugh, Jr. $d 

2 
- -ST.== 

Paul E. Spray 

C. J. Speas 
4 

University of Texas Medical Branch 

Charles R. Allen 
Ludwik Anigestein 
Robert N. Cooley 
George Albert Emerson 
Wendell D. Gingrich 
William G. Levin 
Kenneth P. McConnell 
Joe Bert Nash 
Wiktor Waclaw Nowinski 
Vernie Albert Stembridge 
Howard G. Swann 

. 

M. D. Anderson Hospital 

R. Lee Clark, Jr. 

Gilbert H. Fletcher 
Robert J. Shalek 

iylor University School of Medicine 

Vincent Collins 

Joseph Gast 
Elliott B. Hay 
John A. Isherwood 
Harold Tivey 

Jefferson Davis Hospital 

R. Kenneth Loeffler 

Virginia 
Medical College of Virginia 

Frederick B. Mandeville 
George Zur Williams 

University of Virginia 

George Cooper 
Kenneth R. Crispell 
Chalmers L. Gemmill 
George R. Minor 

Wisconsin 
University of Wisconsin 

Edgar S. Gordon 

Puerto Rico 
University of Puerto Rico 

Conrad0 Asenjo 

RESEARCH PARTICIPANTS 

Charles H. Eades University of Tennessee 
Memphis, Tennessee 

Aaron Ganz University of Tennessee 
Memphis, Tennessee 

Robert A. Woodbury University of Tennessee 
Memphis, Tennessee 

L. D. MacDonald University of Mississippi 
university, Mississippi 

Martin Levene Lemuel Shatmck Hospital 
Jamaica Plain, Massachusetts 

102b108 
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D. A. Ross University of Tennessee 
Memphis, Tennessee 

Michael K. Berkut University of North Carolina 
Chapel Hill, North Carolina 

Leon Singer University of Minnesota 

Minneapolis, Minnesota 
George T. Johnson University of Arkansas 

Fay e tt e vi 11 e, Ark an sas 

Ammon B. Medlen A and M College of Texas 
College Station, Texas 

Marion T. Clark Emory University 

Atlanta, Georgia 

VISITING FOREIGN PERSONNEL 

Kamal Mahmoud University of Calro 

Mamon Magid University of Cairo 

Renaat LOOS University of Ghent 

Cairo, Egypt 

Cairo, Egypt 

Ghent, Belgium 

RESIDENT PHYSICIANS 

Zeth Gabrielsen Stavanger, Norway 

William C. Moloney Duke University 

Dabney Ewin Och sner Clinic 

Ernest A. Daigneault 

Frederick S. Tomchik 

Durham, North Carolina 

New Orleans, Louisiana 
University of Tennessee 
Memphis, Tennessee 
Massachusetts General Hospital 
Boston, Massachusetts 

AIR FORCE RESIDENTS 

John Schooly United States Army 

Berkeley, Cali fo m ia 
Harry A. Weiss United States Navy 

San Diego, California 

SHORT-TERM ME DlCAL STUDENTS 

Dail W. Longaker University of Virginia 
Charlottesville, Virginia 

. Nelson Stephens Meherry Medical School 

Nashville, Tennessee 
Harvard Medical Scbool 
Boston, Massachusetts 
John Hopkins Medical School 

Baltimore, Maryland 

s. Irwin Roth 

Herschel Estep 

FELLOWS 

b- -, Fulbright Fellow 

55 

POST-RESIDENT STAFF MEMBERS 

Paul M. St. Aubin Department of Radiology 

Massachusetts General Hospital 
Boston, Massachusetts 
Department of Radology 
Massachusetts General Hospital 
Bo ston, Massachusetts 
Department of Radiology 
Brooklyn Hospital 
Brooklyn, New York 

lames A. Perersen 

Walter P. Quigley 

ORINS HOSPITAL PATIENT-DAYS 

July 
August 
September 
October 
November 
December 

J anuary 
February 
March 
April 

June 
M aY 

41 3 

555 
387 
184 

3 08 
284' 

330 
3 54 
437 
320 

235 
450 

Total patient-days 4317 

PARTICIPANTS IN LOW-LEVEL COUNTING 
THYROID COLLECTION PROGRAM 

E. A. Ballinger 

Walter Cad1 

T. H. Cochran 

James R. Dawson, Jr. 

NaAan B. Friedman 

U. S. Grant Kuhn, 111 

Marvin Kuschner 

Roy D. Maxwell 

T. H. Oddie University of Arkansas 
Little Rock, Arkansas 

Damon Runyon Mcmoriol Fund for Cancer Research Fellow 

St. Luke's International Hospital James SGvelY 

Kenneth P. McConnell 

Max Nold 

Leopold Reiner 

Amed Forces Special Weapons 

Washington, D. C. 
US Amy Veterinary Corps 

oak Ridge, Tennessee 
University of Utah College of 

Salt Lake City, Utah 
University of Minnesota Medical 

Minneapolis, Minnesota 

Cedars of Lebanon Hospital 
Los Angeles, California 
US Air Force Vetennary corps 
Oak Ridge, Tennessee 
Bellevue Hospital Center 
New Yo& City 
Armed Forces Special Weapons 

Project 
Washington, D. C. 
Veterans Administration Hospital 
Louisville, Kentucky 
US Air Force Vetennary Cops 
Oak Ridge, Tennessee 
Beth Israel Hospital 
Boswn, Massachusett's 
US Army Vetennary Corps 

Oak Ridge, Tennessee 

Project 
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Vinton D. Sneeden Emanuel Hospital 

Walker B. ,knell 
Portland, Oregon 
Tu1 an e University School of 

Medicin e 

New Od ems,. Louisiana 
University of Teras Medical 

Galrestun, Texas 
.US Army Veterinary Corps 

Oak Ridge, Tennessee 

Vemie Stembridge 
Braach 

Bernard F. Trum 

TELETHERAPY EVALUATION PROGRAM 

Institution Representative on TEP 

Baylor University Vincent Collins 
Creighton University 

Duke University Robert J. Reeves 
Emoty University H. Stephen Weens 
Louisiana State 

University Walter J. Burdette 
Medical College of 

Virginia Frederick B. Mandeville 
New York University 

(Bellevue Medical 

James F. Kelly, Jr. 

Center) Sidney Rubenfeld 
State University of New 

Alfred S. Bern e 

University of Alabama William H. Riser, Jr. 
University of Arkansas I. Meschan 

University of Kansas Galen hf. Tice 
University of Louisville Herbert D. Kerman 
University of Mississippi A. C. Guyton 

University of Nebraska Howard B. Hunt 
University of Southern 

University of Tennessee David S. Carroll 
University of Texas 

(Medical Branch, 

University of Texas 
(M.D. Anderson 

Yo& (Syracuse) 

California Henry L. Jaffe 

Galvestoo) Robert N. Cooley 

Hospital) Gilbert H. Fletcher 
University of Virginia George Cooper 
Vanderbilt Universiry C C. McClure 
Wake Forest College 

Wayne University James E. Lofstrom 

COMMITTEES OF THE TELETHERAPY 
EVALUATION PROGRAM 

Executive Committee (elected by the TEP) 

Seming second year of two-year term: 

Vincent Collins Baylor University 
Henry L. Jaffe 

James E. Lofstrom Wayne University 
Carl E. Nurnberger 

University of Southern Cali- 
fo mi a 

-I 

University of Tennessee 

5G 

Elected to serve two years: 

Wake Forest College 
University of Tennessee 

I. Meschan 
David S. Carroll 

Elected to serve one year: 

Marshall Brucer OR Institute of Nuclear Studies 

Subcommittees (appointed by the executive committee) 

No. I. Source Evaluation and Shield Design 

Herbert D. Kerman 
David S. Carroll 
Carl E. Nurnberger 
John Tolan Emory University 

No 2. Small Source Design 

University of Louisville 
University of Tennessee 
University of Tennessee 

Henry L. Jaffe University of Southern California 
John Isherwood - Brooke Amy Medical Center, 

Fort Sam Houston 

James F. Kelly, Jr. Creighton University 
H. Stephen Weens Emory University 
Harold W. Lewis Duke University 

No. 3. Rotational Mehods 

Kenneth Loeffler 
J. Robert Andrews 

Frederick B. Mandeville 

C. C. McClure Vanderbilt University 

Jefferson Davis Hospital, Houston 
Bowman Gray School of Medicine 

Medical .College of Virginia 

No. 4. Housing Design 

James E. Lofstrom Wayne University 
Paul A. 

Riemenschneider (Syracuse) 
Robert J. Reeves Duke University 
Sidney Rubenfeld New York University 

State University of New York 

(Bellevue Medical Center) 

No. 5. Clinical Program 

Vincent Collins Baylor University 
Isadore Meschan University of Arkansas 
George Cooper University of Virginia 

Galen M. Tice 
Herbert D. Kerman 

University of Kansas 
University of Louisville 

No. 6. Clinical Physicist Training Program 

Louisiana State University, 
University of Alabama 
University of Ne bras ka 
University of Mississippi 

Frank Hoecker University of Kansas 
Walter J. Burdette 
William H. Riser 
Howard B. Hunt 
Arthur C. Guyton 

Marshall Brucer, ORINS Medical Division, Chair- 
man of the TEP, is a member ex o/ficio of all sub 

commi trees. 
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TOPES USED BY THE MEDICAL DIVISION 
.. 

Isotope me 

B ari urn-1 32 13.85 
25 Calcium45 

50.1 Cesium-13 7 

13 Chromium-51 

S Cobalt-60 

Cobalt-60 (for bmchytherapy) 3978 
Europium-1S2, 154 approximately 3 SO 

3 82 Gallium67 

7875 Gold-198 

260 Holmium-166 
Io dint 13 0 approximately 100 

349s Iodin e13 I 

1 Io din 

(+ 1540-curie source for teleherapy unit) 

(Cobalt-60 equivalent) 

1 3 1-1 ab el ed thy m xin e 

Iron-SS 

Iron-S 9 
L u teci urn-1 77 
Ncodynium-147 
P alladium-109 
Pho~phorus-32 
Potassium-42 
Praseodymium-142 

Ru bidium-86 
Sel enium-75 
Stron cium-89 

Sulfur-35 
Tellurium-130 
Tellurium 1-132 
Y ttrium-90 
Yttrium-91 

*Amount undetermined 

460 

1 

1746 
0.2 

2 83 
137 

3 
242 

10 

150 
65 

440 

490 

0 

* 
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HE Medical Division’s year was charac- 
terized by the continuation of its regular 
programs as well as the development of 

several new programs from the drawing-board 
to the practical stages. 

One of the largest physical manifestations 
of the division’s activity was the addition of a 
clinical-training wing to the hospital, and dis- 
position of the two teletherapy machines and 
other apparatus in the 3750-square-foot wing 
which was completed last year. 

MEETINGS AND CONFERENCES 

Outstanding among the many scientific 
meetings in which the Medical Division was 
involved was its participation in the United 
Nations Conference on the Peaceful Uses of 
Atomic Energy, held at Geneva in August of 
1955. The division sent exhibits to the meet- 
ing in the form of models of teletherapy units 
that ORINS has assisted in designing and de- 
veloping; a series of some 700 photographic 
slides showing the operation of teletherapy 
units, the physiological effects of treatment 
using radioisotopes, and research conducted 
on the application of radjoactive substances to 
the study of the diagnosis and treatment of 
cancer; an iodine-uptake-calibration exhibit 
u s in g a half-mannequin and “mock-iodine” 
(see “Thyroid Uptake Calibration” portion of 
this report); and a panel showing samples and 
types of brachytherapy devices. In addition to 
the displays, the division was represented at 
the conference by Marshall Brucer, chairman 
of the division, who delivered an invited paper 
on teletherapy devices using radioactive iso- 
topes as sources; and by Cyril L. Comar, chief 
of biomedical research, whose invited paper 
was titled “Radioisotopes in Animal Physiology 
and Nutrition- Mineral Metabolism.’’ Addi- 
tional papers by ORZNS staff members were 
included in the published conference proceed- 
hgs. At the conclusion of the conference, the 
ORINS exhibits were shipped to various cities 
in the United States for educational purposes. 
Dr. Brucer also made visits to many hospitals 
in England after the conference, using the half- 
mannequin equipment to check the iodine-up- 

take-calibration methods employed by the var- 
ious institutions. 

The division held a conference on “Rare 
Earths in Biochemical and Medical Research” 
October 27-29, with Granvil C. Kyker, chief 
of laboratory research, actin g as program 
chair man. Att en dan ce to tal e d approximately 
100, and proceedings of the program are now 
in press. 

Dr. Comar was program chairman for an 
ORINS Symposium on “At o mi c Energy and 
Agriculture,’’ presented December 27-29 at 
the annual meeting of the American Associa- 
tion for the Advancement of Science in Atlanta, 
Georgia. 

An evidence of the active scientific roles 
played by division members may be found in 
the fact that the Society of Nuclear Medicine 
+is year namedDr. Brucer its president-elect, 
and elected Drs. Kyker and Gould A. Andrews, 
chief of clinical services, to its board of di- 
rectors. 

Another indication of the scientific prestige 
of the division is illustrated by the fact that 
Drs. Andrews and Kyker were invited by the 
Sixth National Medical Congress of Guatemala 
to attend its meeting November 28-December 
2,1955. They explained the facilities and func- 
tions of the division, led aseries of discussions 
on various applications of radioactive materials 
to the medical field, and conducted a Sneral 
discussion and summary of radioisotope pro- 
grams in medicine. In addition to the illus- 
trative material accompanying their talks, Drs. 
Andrews and Kyker also used five exhibits 
prepared by the d i vi s i on as demonstration 
material. 

A meeting of considerable significance to 
the division was that of the ORINS Medical 
Evaluation Cornittee, w h i c h reviewed the 
division’s scientific and clinical research pro- 
grams, an d consulted w it h individual staff 
members in Oak Ridge February 3-4. (See 
Appendix III for a list of committee members.) 
This five-man committee, which was appointed 

by the ORINS Board of Directors, then sub- 
mitted a written report to the Board, setting 
forth the committee’s review and evaluation of 

I 
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Model of a teletherapy machine for use with cobalt- 

60 or cesium-137. This machine was designed 

under contract by the Westinghouse Electric Com- 

pany and ORINS as a low-cost unit with a simpli- 

fied control system. 

Biomedical Program Directors, held in Oak 
Ridge May 31-June 2. The division’s regular 
clinical conference on May 31 w as slightly 
modified to accommodate the physician mem- 
bers at the meeting, and a special conference 
was held at the division on June 1 for an Infor- 

1: 
,. 
-’ 

:- 
i. 

nected with the characteristics of cobalt-60 
itself, have been solved, the new machine will 
be relatively economical. By the end of the 
year, the unit had been completely designed, 
and construction of experimental models was 
in progress. 

Two contracts have been negotiated with the 
W. F. and John Barnes Company for the design 
and construction of teletherapy units of ex- 
tremely small size, as opposed to the general 
trend toward larger and larger machines. This 
program is still largely in the discussion stage. 

The division has made extensive calcula- 
tions of integral dose in rotational teletherapy; 
it has been established that integral dose With 

a beamof constant solid angle is largely inde- 
pendent of body shape, and is principally de- 
termined by irradiation time. A s tudy was 
made of the variation of integral dose with ra- 

’1 
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issued an 817-page book, “Radioisotopes in 
Medicine,” which is the complete proceedings 
of a course on the subject, which was conducted 
by the Medical Division in the fall of 1953. 
The book contains 48 chapters, dfvided into 

f 02bl I5 
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nine main sections, complete with bibliogra- 
phy, index, charts, and illustrations. Editors 
are Gould A. Andrews, Marshall Brucer, and 
ElizabethB. Anderson of the Medical Division. 

The work of the Medical Division for the 
past year was presented June 7 in Washington, 
D. C., before the Joint Committee on Atomic 
Energy, whose hearings will be published in 
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diation energy, and has resulted in the simpli- 
fication of calculation of integral dose in com- 
plex rotational treatments. 

‘. 

i 

Sketch of a contemplated special-purpose telether- 

apy machine for low-energy radiation. 

BRACHYTHERAPY PROGRAM 

A conference on brachytherapy (close 
source-to-tissue d i s tan c e) was held at the 
Medical Division on July 8, 1955, attended by 
14 physicians from institutions throughout the 
country. Oneof the major items on the agenda 
was a recommendation to the ORINS Board of 
Directors t h a t a brachytherapy program be 
initiated by the Medical Division. 

The principal subject of discussion was the 
use of the International Nickel Company’s 
“Incoray” alloy (a mixture of nickel, chromi- 
um, molybdenum, aluminum, and cobalt) in 
brachytherapy d e v i c e s. Incoray appears to 
P r o du c e extremely low contamination when 
embedded in subcutaneous tissue, or placed in 

feces, urine, and blood; this property seems 

I U2b7 I b 

to make it far superior to other forms of ir- 
radiated cobalt used in brachytherapy, which 
mu6 t be encapsulated to reduce tissue contam- 
ination. Much of the expense incurred in using 
radiocobalt in brachytherapy devices arises 
from this encapsulation provess; hence, Incoray 
could be much more economical and versatile 
than other cobalt-therapy devices. 

The Brachytherapy C o m m i t t e e recom- 
mended testingvarious types of Incoray brachy- 
therapy devices to establish a uniform clinical 
program of evaluation and continuati on by the 
division of a limited program of manufacture 
and clinical testing of various brachytherapy 
devices. (The clinical testing would be carried 
out in a selected group of universities and 
teaching hospitals .) 

At several other meetings of the Brachy- 
therapy Committee during the year, a large 
number of other brachytherapy devices were 
discussed; some of these are being manufac- 
tured with the cooperation of the Bowman Gray 
S c h o o 1 of Medicine, Massachusetts General 
Hospital, and other institutions. 

THYROID UPTAKE CALIBRATION 

t 

i 

At the end of the year, the division has al- 
most completed Phase One of the thyroid-up- 
take-calibration program- the circulation to 
research institutions about the country of half- 
body mannequins with simulated thyroid glands 
containing mock-iodine, for calibration by local 
scientists and physicians, w i th the eventual 
objective of standardizing measurement tech- 
niques for more accurate results. (Mock-iodine 
is a mixture of radioactive barium and cesium 
having radiation characteristics similar to 
those of iodine-131, with the further advantage 
of a useful life of more than ten years.) 

Work is now in progress to prepare for 
Phase Two of the program- a comparison of the 
hundreds of readings and techniques reported 
by the assisting scientists. Phase Two will be 
initiated in September of 1956, utilizing the 
facilities of a new clinical-training wing which 
was completed this year, 

A considerable portion of the preliminary 
work to P ha s e Two has been conducted by 
Hirotake Kakehi, nonemployee visitor from 
Tokyo University. Other important contribu- 

tions have been made by Fearghus O’Foghludha, 
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nonemployee vi s i t or from Dublin, Ireland; 
Kuang-Chu Wang, nonemployee visitor from 
Formosa; and Douglas A. Ross, staff research 
scientist. 

The Thyroid Uptake Calibration Committee 
met in Oak Ridge October 14, 1955, to discuss 
the results received to date in Phase One of 
the survey and to suggest improvements in 
instrumentation and techniques for the survey. 

A 20-channel pulse-height analyzer and 
scintillationprobe were used to study degrada- 
tion and absorption of i o din e-131 radiation 
emerging from the human thyroid. The mea- 
surements were used to design a phantom 
which degrades and absorbs iodine-131 radia- 
tion in a manner similar to that of the human 
neck; the use of this phantom is expected to 
produce a great improvement in the accuracy 

Marshall Brucer, chairman of the division, confers 

with Hirotake Kakehi, a Fulbright Fellow from 

Japon who is spending a year at the ORINS Medical 

Division to investigate methods of measuring radio- 

isotopes used in medical practice. A point source 

of mock-iodine(a mixture of barium133 and cesium- 

137) is used to map out the “visual field” of a 

counting system before it is used on a patient. 

- 
an d consistency of thyroid-uptake measure- 
ments. 

In connection with the thyroid-uptake sur- 
vey, a density-measurement calibration sur- 
vey has been carried out by the Medical Divi- 
sion, working through a subcommittee of the 
American Society for Testing Materials. A 
large numb e r of institutions where density 
measurements are carried out have been sur- 
veyed, and it is expected that the program will 
be completed in the near future. 

THYROID-COLLECTION PROGRAM 

The program of collecting human and live- 
stock thyroids has been continued throughout 
the year, These glands have been analyzed for 
radioactivity to determine the contamination 
of the biological cycle caused by nuclear wea- 
pons tests carried out by various countries. 
Detectable amounts of activity have been found 
and correlated with the various test series. 
The amounts of radiation detected have proved 
to be so small as to constitute no hazard. In 
general, the values for humans are many times 
lower than those for grazing animals. The 
study is to be continued in order to provide a 
background of information on the radioactivity 
level as time goes on. 

BIOMEDICAL RESEARCH 

The metabolism of strontium-85 has been 
studied in several patients, and has provided 

interesting information in regard to the metab- 

olism of calcium and strontium under condi- 
tions of bone disorders. The information is 
also of interest in connection with the possible 
hazards of other isotopes of strontium from 
fallout. Corollary information has been ob- 

tained on the effect of the particular disease 
condition and the nutrition of the patients. 

Preliminary studies have demonstrated the 
feasibility of using silver phosphate-glass do- 
simeters for the measurement of doses deliv- 
ered to the lining of the digestive tract from 
insoluble radioactive material that has been 
ingested. 

A program of study on radiation-protection 
measures has been conducted for the past Year 
by a group headed by Jean D. Mewissen, non- 
employee visitor from the University of Liege, 



Belgium. One portion of the program, conducted 
at the Medical Division, is concerned with the 
protective action of betamercaptoethylamine 
on gamma-irradiated mice, and the fate of these 
mice after they have passed the early-death 
period experienced by unprotected, irradiated 
mice. The study is largely concerned with the 
incidence of leukemia in the surviving mice, 
as a result of observations made on survivors 
of the Hiroshima and Nagasaki nuclear explo- 
sions. Results to date indicate that mice that 
survive irradiation because of treatment with 
protective agents have a greater tendency to 
develop lymphoma in the postirradiation pe- 
riod. 

One theoryfor the increase in lymphoma 
incidence is the possibility that the protective 
substance might i t s e 1 f be a cocarcinogenic 
agent; study has shown that this is not the case. 
Further studies showed that the increased in- 
cidence of tumor cannot be accounted for by 
the increased survival in the protected group. 

In another experiment, an investigation was 
made on the protective action of certain sub- 
stances with internally administered radioiso- 
topes. A moderate degree of protection was 
afforded by cystamine (disulfide of betamer- 
captoethylamine) in s om e experiments with 

Part of Dr. Mewissen’s work for the Medi- 
cal Division was carried out in cooperationwith 
t h e University of Tennessee-Atomic Energy 
Commission Agricultural Research Program, 
where the effect of large amounts of external 
radiation on large animals and the extrapola- 

tion of these effects on man was studies. As a 
result, a new mathematical formula has been 
developed to relate mortality tothe dosages of 
chronic gamma irradiation applicable to large 
mammals. 

phosphorus- 32. 

LABORATORY RESEARCH 

Activities of Visiting Personnel 

Renaat Loos, nonemployee visitor from the 
University of Ghent, Belgium, has been con- 
ducting electrophoretic tracer studies of rare 
earths with components of serum and plasma 
in laboratory animals. The program is a sur- 
vey involving the use of four rare earths in 
different preparations and increasing dose lev- 
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els, to study the components with which the 
rare earths react in the animal. Results indi- 
cate prominent compleldng by plasma constf- 
tuents; the patterns for the different rare earths 
have several similar characteristics. The bio- 

logical half-times of the different complexes 
have been studied. A detailed find report on 
this experimental work is nearing completion. 

George T. Johnson, research participant 
from the University of Arkansas, has been 
spending the summer continuing a study begun 
in the summer of 1955 on a growth problem 
with Spicaria Violacea, an organism which can 
obtain its organic nutritional ne e ds from a 
pure fat. Dr. Johnson has been using carbon- 
14-labeled fatty acids to study the fat metabo- 
lism of this organism; results have shown that 
all the fatty-chained acids with up to seven 
carbon atoms support growth, as do the higher 
fatty acids with 14 to 18 carbon atoms. This 
study represents both a basic study of growth 
and a fundamental study of Spicaria Violacea. 

Michael K. Berkut, research participant 
from the University of North Carolina, is en- 
gaged in a study of the role of potassium in 
the process of mineralization. He has used 
radioisotopes of potassium and of rubidium in 
both single and in double isotope experiments. 
The localization of potassium in cartilage and 
hard bone as a function of time and age of the 
animal was compared with that of rubidium. 
Als 0, he has compared the renal-excretory 

rates of rubidium-86 andpotassium-42 to eval- 
uate similarity in behavior, as a possible de- 
velopment of clinical diagnostic tests for po- 
tassium, using the rubidium isotope. 

. 

Activities of Technical Staff 

The regular staff has continued basic studies 
of rare earths in laboratory animals. These 
studies include effects on the liver tissue as 
reflected by oxygen consumption. Prominent 
injury has b e en observed metabolically and 
his t ologlcally , f 011 owing intravenous admini- 
stration of mixed rare earths to rats. 

The role of mixed heterogeneous carriers 
has been studied in mice and found to have a 
similar effect on distribution of that of various 
individual carriers described in previous re- 
ports, 

In larger animals, the disappearance of dif- 



ferent rare earths from circulating blood has 
been studied by tracer techniques. In general, 
an increase in the dose tends to increase the 
biological half-time of the circulating fraction 
of the dose. 

In collaboration with th e Departments of 
Pathology and Surgery, University of Louis- 
ville, three preparations of lutecium have been 

Several Medical Division programs are carried out 

in laboratories located at the University of Tennes- 

see-Atomic Energy Commission Agricultural Re- 

__I search Program in Oak Ridge. Above, Granvil C. 

Kyker, chief of laboratory research (left), removes 

an experimental rat from its cage while research 

associate Ed Cress operates a Warburg respirom- 

eter. The rat is one of many undergoing metabisrn 

studies of liver slices following experimentation 

with rare-earth elements. 

compared by the intramammary route in dogs. 
Favorable localization of radiolutecium in the 
lymph nodes of the area is observed. Less 
damage to the primary site is noticed than with 
radiogold. 

CLINICAL STUDIES 

Continued studies with yttrium-90 and lu- 
tecium-177, particularly for intracavitary ad- 
ministration, indicate that these isotopes re- 
main very well localized in the region of body 
cavities when given with added stable yttrium 
as carrier. Evaluation of therapeutic results 
has been difficult, and it is felt that, as yet, no 
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adequate comparison can be made between 
newer isotopes and gold-198. In a very few 
patients, interstitial injections of yttrium-go 
and lutecium-177 have been given; there 
some indication that they may show a greater 
tendency to travel in lymphatics than do radio- 
active chromic phosphate (phosphorus-32) and 
colloidal radiogold, but this has not been clearly 

established in the human studies. Intravenous 
injection of yttrium-90 and lutecium-177 has 
indicated that they do not have as rapid clear- 
ance from the blood as colloidal gold-198. 

Studies have been discontinued with radio- 
active iodine-131 in multiple myeloma anda 
final evaluation of the results is in progress; 
there appears to be no evidence that iodine-131 
localizes significantly in myeloma lesions, nor 
that it offers a desirable form of therapy. Other 
radioactive-iodine studies have continued Two 
unusual patients showing a clear cell transfor- 
mation of well-diHerentiated thyroid carcinoma 
following removal of normal thyroid tissue 
have been studied in detail, and a report has 
been submitted to American Journal of Clinical 
Pathology. 

The division has continued to study and 
evaluate a considerable number of patients 

with carcinoma of the thyroid. The scintiscan- 
ner with recent improvements of pulse-height 
selection and focusing collimators has been 
used extensively in studying such problems. 
Even with the distinct improvements of these 
recent innovations, the scintiscanner seems to 
give less detailed information than has often 
been reported; nevertheless, the instrument is 
of great practical value in certain cases, such 
as evaluating the success of surgery in remov- 
ing total thyroid gland. 

Studies on the thyroid clearance of iodine- 
131 have been continued and a special method 
has been worked out for making allowance for 
the radioiodine in the nonthyroid structures of 
the neck. 

Studies on radioactive phosphorus, in prog- 
ress since the beginning of the Medical Divi- 
sion’s clinical program, have produced an ex- 
tensive amount of data on the distribution of 
radiophosphorus in various types of neoplasms. 
Evaluation of these data emphasizes the very 
general distribution of phosphorus-32. The 
high concentration in epiphysis of g r ow i n g 
children was not fully appreciated in earlier 
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studies. Phosphorus tends to concentrate in 
growing-bone areas, and radioassays of large 
bone areas, containing both growing and non- 
growing bone, give average figures consider- 
ably lower than those obtained by localized 
radioassays o f growing-bone areas. Except 
for these growing-bone areas, the liver is con- 
sistently the organ having the highest concen- 
tration of radioactive phosphorus. In general, 
these studies with radioactive phosphorus do 
not offer encouragement for the use of this 
isotope, except in those diseases that respond 
to total-body irradiation; however, there is 
some current interest in the use of radioactive 

phosphorus in certain types of bone metastases, 
and the data available here should be of value 
in interpreting this type of therapeutic use. 

The clinical staff of the Medical Division 
has continued to be interested in a wide variety 
of hematologic disorders, and an increasing 
number of patients have been seen on referral 
from other physicians in this area. In addition 
to the use of radioactive phosphorus and intra- 
venous colloidal gold-198, the division has uti- 
lized various chemotherapeutic agents. There 
has been a continued interest in the use of 
hematologic changes and bone-marrow changes 
in the evaluation of radiation. 

The instrument room in the new training wing of the Medical Division. 
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APPENDIX Ill 

Medical Division 

TELETHERAPY EVALUATION PROGRAM Nathan B. Cedars of Lebanon Hospital 
Friedman Los Angeles, California 

Institution Represenbuve on TEP U. S. Grant Kuhn, III US Air Force Veterinary corps 
Oak Ridge, Tennessee 

Baylor University Vincent Collins Marvin Kuschner Bellevue Hospital Center 
Creighton University James F. Kelly, Jr. New York, New York 

Duke University Robert J. Reeves Roy D. Maxwell Armed Forces Special Weapons 
Emory University H. Stephen Weens Project 
Louisiana State University Walter J. Burdette 

Medical College of Vir- Kenneth P. Veterans Administration Hospital 

New York University Max Nold US Air Force Veterinary Corps 

Washington, D. C. 

Louisville, Kentucky 
b 

ginia Frederick B. Mandeville McConnell 

(Bellevue Medical Oak Ridge, Tennessee 
Center) Sidney Rubenfeld D. G. Freiman Beth Israel Hospital 

State University of New 

York (Syracuse) Paul Riemens chneider Vinton D. Sneeden Emanuel Hospital 
University of Alabama William H. Riser, Jr. Portland, Oregon 

University of Arkansas Howard J. Barnhard N. J. Chetta 
University of Kansas Galen M. Tice J. H. Childers University of Texas Medical 
university of Louisville Ji-toong Ling Branch 
University of Mississippi Robert D. Sloan 

University of Nebraska Howard B. Hunt Bernard F. Trum US Army Veterinary Corps 
University of Southern 

University of Tennessee 
University of Texas 

(Medical Branch, 
Galves ton) Robert N. Cooley 

(M.D. Anderson 
Hospital) Gilbert H. Fletcher Champ Lyons 

University of Virginia George Cooper William H. Riser 
Vanderbilt University 
Wake Forest College I. Meschan 
Wayne University James E. Lofstrom 

PARTICIPANTS IN LOW-LEVEL COUNTING 

THYROID COLLECTION PROGRAM 

E. A. Ballinger 
Project Melville L. Jacobs 

Walter Carl1 US Army Veterinary Corps Ralph M. Kniseley 

T. H. Cochran 

Boston, Massachusetts 

New Orleans, Louisiana 

Galveston, Texas 

Oak Ridge, Tennessee 
California Henry L. Jaffe 

David S. Carroll 

CONSULTANTS TO THE MEDICAL DIVISION 

University of Texas ALABAMA 
Medical College. of Alabama 

ARKANSAS 
University of Arkansas Medical Center 

Howard J. Barnhard 

CALIFORNIA 
Cedars of Lebanon Hospital 

Stanley H. Clark 
City of Hope Medical Center 

Eden Hospital 

Los Angeles Veterans AdmLnfstration Center 
Franz K. Bauer 

University of California at Los Angeles 

Armed Forces Special Weapons 

Washington, D. C. 

Oak Ridge, Tennessee 
University of Utah College of 

Salt Lake City, Utah 

Medicine Raymond L. Libby 

James R. University of Minnesota Medical Benedict Cassen 
Dawson, Jr. School University of Southern California School of Medlcbe 

Henry L. Jaffe Minneapolis, Minnesota 
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COLORADO 
University of Colorado 

Jerry K. Aikawa 

Florida State Board of Health 
Lorenzo L. Parks 

Halifax District Hospital 
Herbert D. Kerman 

Private Physicians 
Louis M. Orr 
Samuel W. Root 

University of Florida 
George T. Harrell 
Francis C. Ray 

Emory University School of Medicine 
HarryD. Bruner 
Frank E. Morgan, Jr. 
Bryan Redd 
John H. Tolan 
H. Stephen Weens 

University of Georgia School of Medicine 
Stephen W. Brown 
Hoke Wammock 

Claude-Starr Wright 

FLORIDA 

GEORGIA 

Medical College of Georgia 

ILLIN 01s 

Cook County Hospital 
Irvfn F. Hummon 

KANSAS 

University of Kansas 
Frank E. Hoecker 

University of Kansas School of Medicine 

Galen M. Tice 

KENTUCKY 
University of Louisville School of Medicine 

Harold F. Berg 
J. Ray Bryant 
William ,M. Chris topherson 
Hampden C. Lawson 
Ji-toong Ling 
Kenneth P. McConnell 

David Shapiro 
Veterans Administration Hospital 

LOUISIANA 

Ochsner Clinic 
William R. Arrowsmith 
Paul J. Murison 

Tulane University 
John U. Hidalgo 
Robert T. Nieset 

MARY LAND 
National Institutes of Health 

George Z. Williams 

MAS SA CHUSE TTS 

Harvard University Medical School 
A. Stone Freedberg 

Massachusetts General Hospital 
Paul M. St. Aubin 

MICHIGAN 
University of Michigan School of Medicine 

Wayne County General Hospital 

Wayne University College of Mediche 

Jere Bauer 

W. W. Glas 
Lyndon E. Lee 

S. L. Balofsky 
James E. Lofstrom 

MISSISSIPPI 
University of Mississippi Medical Center 

Arthur C. Guyton 
Robert D. Sloan 

MISS OUR1 
Private Physician 

Wendell G. Scott 
University of Missouri School of Medicine 

Walter J. Burdette 

NEBRASKA 
Creighton University School of Medicine 

James F. Kelly, Jr. 
University of Nebraska 

Howard B. Hunt 
Arthur Tuma 

NEW YORK 
Francis Delafield Hospital 

Carl B. Braestrup 
S. Allan Lough 

Hospital for Joint Diseases 
Milton Friedman 

Naval Medical Research Institute 
H. C. Dudley 

New York University - Bellevue Center 
Sichey Rubenfeld 

Private Physician 
Norman Simon 

State University of New York 
G. Ferlazzo 

Syracuse Memorial Hospital 
Alfred S. Berne 
Paul A. Riemenschneider 

Bowman Gray School of Medicine 
Camillo Artom 
Isadore Meschan 
Thomas H. Oddie 
Ernest H. Yount 

Duke University School of Medicine 
William G. Anlyan 
Wilburt C. Davison 
Philip Handler 

NORTH CAROLINA 
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*- 

Malcolm P. Tyor 
University of North Carolina 

M. K. Berkut 
John H. Ferguson 
Cornelius T. Kaylor 
Ch arles D. van Cleave 

''i 
'4 

University of Texas Medical Branch 
V 

-2. 

Ludwik Anigsteln 
Robert N. Cooley 
Wendell D. Gingrich 
William C. Levin 

Martln scimeider 

Howard G. Swann 
NORTH DAKOTA Vernie A. Stembrj 

University of North Dakota School of Medicine 

-q 
William E. Cornatzer 

OREGON VIRGINIA .4 

3 
Temple University School of Medicine Kenneth R. Crispell ds 

MedlCd College Of VirE 
University of Oregon Medical School Frederick B. Man 

Carl Hopkins University of Virgini, 
I 

'LI 
PENNSYLVANIA , George Cooper 

George R. Minor 
1 

R. C. Baldridge 
L 

SOUTH CAROLINA WISCONSIN 3 -_ 
Medical College of the State of South Carob University of Wisconsin -T 

John C. Hawk Edgar 5. Gordon = 
William M. McCord PUERTO RICO 

2 
1, 

Carson Newman Collecce Conrad0 henio 2- 

4 
TENNESSEE University of Puerto Rico 

c2 
' -Pi... 

trl T. 

_.--- 

Jerome S. Harris 
Harold W. Lewis 
Robert J. Reeves 
C. R. Stephens 

Brooke Army Medical Center 
J. A. Isherwood 

Jefferson Davis Hospital 
R. Kenneth Loeffler 

Wiktor W. Nowinski __ -. .. 

BY THE MEDICAL DIVISION 

- Barium-137 

-51) 

-191) 

s (P-32) 

_- - 
,ir Oak Ridge - AEC .. 

,SOTOPES "SED ~.. Paul C. Aebersold 
& ;r Oak Ridge Hospital 
=A 

Robert P. Ball Isotope ma -.. 
Robert R. Bigelow . I. 

..$ 
Dana W. Nance Cadmium-109 80 

I I... 

.- 

.-& '.f W. W. Pu&. Jr. 

C. 
.- 

J. Sp 
--I -- 

leas 
2 2' 

106 . --:; 
Paul E. Spray Cerium-144 

David S. Carroll Europium-152,154 * 
Alfred P. Kraus Cold-198 2,039.25 

Jesse D. Perkinson, Jr. Iodtne-131-P 2,420 
John L. Wood Iron- 59 0.25 

Unirersity of Tennessee College of Medicine Cobalt-60 * rd 

Carl E. Nurnberger Holmium-166 489.42 -* 

Robert A. Woodbury LThyroldne 0-131) 6.58 .d 

Granville Hudson Neodymium-147 5.295 .- 

C. C. McClure Potaesium-42 

-xu 

I 

% 
a 

Vanderbflt University Lutecium-1'77 approximately 2,925 < 
Herbert Francis Mercury-203 

-3 

Veterans Administration Hospital Rachromate (Cr- . _, 

Rose Bengal (I-131) 
Rubidium-86 
Silver-110 
sodium-24 

Sodium Phosphat 
Strontium-85 
Strontium-89 

George R. Meneely RISA 0-131) 17 -. 0 

TEXAS 

-? 
I 

M. D. Anderson Hospital 
R. Lee Clark, Jr. 
Gilbert H. Fletcher 
Robert J. Shalek 

Baylor University 
Vincent Collins 
Elliott B. Hay 

sodium Iodide (I- - --. 

*.- 
Harold Tivey Amounc undcccrmined .. 
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Tracervial (1-131) 
Yttrium-90 
Y ttrium-91 

2 
855.93 
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PUBLICATIONS FROM THE MEDICAL DIVISION 

(FISCAL YEAR 1956) 

Andrews, Gould A. 

THE INTRAPLEURAL USE OF RADIOACTIVE 
COLLOIDAL MATERIALS. In: Therapeutic 
Use of Artificial Radioisotopes. Edited by Paul 
F. Hahn. John Wiley & Sons, Inc. 1956. Chap- 
ter 14, pp. 295-315. 

Andrews, Gould A., Knlseley, Ralph M.,* Pal- 
mer, Etna L., and Kretchmar, Arthur L. 

TIVE COLLOIDS: COMPARATIVE VALUE OF 

YTTRIUM-90, AND LUTECIUM-177. Interna- 
tional Conference on the Peaceful Uses of Atom- 
ic Energy. A/CONF. 8/P/184, USA, June 23, 
1955. 

THERAPEUTIC USEFULNESS OF RADIOAC- 

GOLD-198, CHROMIC PHOSPHATE (P-32), 

Andrews, Gould A., Kniseley, Ralph M.,* Pal- 
mer, Etna L., and Kretchmar, Arthur L. 

TIVE COLLOIDS: COMPARATIVE VALUE 

32), YTTRIUM-90, AND LUTECIUM-177. In: 
Peaceful Uses oi Atomic Energy: Proceedings 
of the International Conference in Geneva, Au- 

gust, 1955. Volume 10. Radioactive Isotopes 
and Nuclear Radiations in Medicine. Unfted 
Nations. New York, 1956. pp. 122-137. 

THERAPEUTIC USEFULNESS OF RADIOAC- 

OF GOLD-198, CHROMIC PHOSPHATE (P- 

Bahner, Carl Tabb 

EFFECT OF COMPOUNDS RELATED TO 4-(p- 
DIMETHYLAMINOSTYRYL) QUINOLINE ME- 
THIODIDE ON LYMPHOMA 8, Cancer Re- 
search 15, 588-592, October 1955. 

Bahner, Carl Tabb 

COLORIMETRIC S T UD Y OF ABSORPTION 
AND EXCRETION OF 4-(p-DIMETKYLAMINO- 
STYRYL) QUINOLINE METHIODJDE AND RE- 

LATED COMPOUNDS. Proc. SOC. Exper. Biol. 
& Med. 90. 133-135, 1955. 

Brucer, Marshall 

SION ON TELETHERAPY DESIGN PROBLEMS 
I. Cs-137. TIS-5086 (2nd Rev.) May 15, 1955. 

SPECIAL REPORT OF THE MEDICAL DIVI- 

*Present address: 
Ralph M. Kniseley 
Eden Hospital 
Casuo Valley, California 
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Available from the Office of Technical Ser- 
vices, Department of Comerce, Washington 

25, D. C. Price: 40 cents. 

Brucer, Marsha11 

TELETHERAPY DESIGN PROBLEMS IV. ISO- 
DOSE CHARTS FOR THE CG60 HECTOCURIE 
TELETHERAPY MACHINE. ORINS-10, March 
15,1955. Available from the Office of Techni- 
cal Services, Department of Commerce, Wash- 
ington 25, D. C. Price: 75 cents. 

Brucer, Marshall 

AN AUTOMATIC CONTROLLED PATTERN 
CESIUM TELETHERAPY MACHINE. Am. J. 
Roentgenol. 75, 49-55, 1956. 

Brucer, Marshall 

TELETHERAPY DEVICES WITH RADIOAC- 
TIVE ISOTOPES. In: Peaceful Uses of Atomic 
Energy: Proceedings of the International Con- 
ference in Geneva, August, 1955. Volume 10. 
Radioactive Isotopes and Nuclear Radiations 
in Medicine. United Nations. New York, 1956. 
pp. €8-74. 

Brucer , Marshall 

TELETHERAPY DEVICES W I T H RADIOAC- 
TIVE ISOTOPES. International Conference on 
the Peaceful Uses of Atomic Energy. A/CONF. 
8/P/179, USA, June 23, 1955. 

Brucer, Marshall 

TIVE ISOTOPES. TIS-8007. Technical Infor- 
mation Service, Washington, I). C. Mar c h, 
1956. 1Opp. 

TELETHERAPY DEVICES WITH RADIOAC- 

Brucer, Marshall, et. al. 

TELETHERAPY DESIGN PROBLEMS m, with 
supplement: PROCEEDINGS OF THE THIRD 

APY. ORO-127 and ORO-127 (Suppl.) 1954. 

For sale by the Superintendent of Documents, 
United States Government P r i n t i n g Office, 
Washington 25, D. C. Price: 50 cents and 35 
cents. Second printing. 

INDUSTRIAL CONFERENCE ON TELETHER- 

Brucer, Marshall, Eldridge, James S.. and 
Trombka. Jack 

THYROID RADIOIODINE UPTAKE CALIBRA- 
TION. International Conference on the Peace- 
ful Uses of Atomic Energy. A/CONF. 8/P/ 
196. USA, June 23, 1955. 



Brucer, Marshall. Eldridge, James S., and 
Trombka, Jack 

TION. In: Peaceful Uses of Atomic Energy: 
Proceedings of the International Conference in 
Geneva, August, 1955. Volume 10. Radioactive 
Isotopes and Nuclear Radiations in Medicine. 
United Nations. New York, 1956. pp. 359-364. 

Brucer, Marshall, Kerman, Herbert D.,* and 
Richardson, Jasper E. 

TELETHERAPY DESIGN PROBLEMS II. CO- 
BALT-60 TELETHERAPY UNIT. ORO-109. 

For sale by the Superintendent of Documents, 
United States Government P r i n t i n g Office, 
Washington 25, D. C. Price: 35 cents. Second 
printing. 

Comar, C. L. 

RADIOISOTOPES IN ANIMAL PHYSIOLOGY 
ANI) NUTRITION - MINEILAL MZTABOLISM. 
International Conference on the Peaceful Uses 
of Atomic Energy. A/CONF. 8/P/90, USA, July 
1, 1955. 

Comar, C. L. 

RADIOISOTOPES IN ANTMAL PHYSIOLOGY 

In: Peaceful Uses of Atomic Energy: Proceed- 
ings of the International Conference in Geneva, 
August, 1955. Volume 12. Radioactive Isotopes 
and Ionizing Radiations in Agriculture, Physi- 
ology, and Biochemistry. United Natlons. New 
York, 1956. pp. 245-251. 

Harris, Norman O., and Hayes, R. L. 

A TRACER STUDY OF THE EFFECT OF 
ACUTE AND CHRONIC EXPCSURE TO SODIUM 
FLUORIDE ON THE THYROID IODIN33 ME- 

TABOLISM OF RATS. J. Dent. Research 34, 

THYROID R?.DIOIODI?;E UPTAKE CXLIBRA- 

AND NUTRITION - WERAL METABOLISM. 

470-477. August 1955. 

Hayes, R. L., Brucer, Marshall, and Arakawa, 
Edward 

SOME INTEGRAL DOSE RELATIONSHIPS IN 
CO-60 TELETHERAPY. Abstract 64. Radia- 
tion Research 3, October 1955. 

Kyker. G. C., Rafter, J., Cress, E. A., and 
Stevens, N. 

RADIOYTTRIUM WITH COMPLEX HETERO- 
GENEOUS CARRIER. Abstr. 961. Federation 
Proc. 15, 1956. 

*P resen t address: 
Hctbe~ D. Kcrman 

Halifax District Hospital 
Daytona Beach, Florida 

Totter, J. R. and Comar, C. L. 

FUNCTION OF MOLYBDENUM IN XANTHINE 
OXD-UE. In: .4 SyEposium on Inorganic Xi- 
trogen Metabolism. Edited by William D. Mc- 
Elroy and Bentley Gloss. The John~ Hopkina 
Press, Baltimore, 1956. 

RADIOISOTOPES LN MEDICINE. ORO-125. 

Edited by Gould A. Andrews, Marshall Brucer, 
and E. B. Anderson. United States Government 
Prfnting Office, Washington, D. C., 1955. 817. 

PP . 
The following chapters are thoee contribu- 

ted to this book by members of the staff of the 
Medical Division: 

Chapter 3. SOME ASPECTS OF THE PA- 
THOLOGY OF RADIATION. Ralph M. Knise- 
ley.* pp. 35-44. 

Chapter 5. BIOCHEMICAL CONSIDERA- 
TIONS OF DISTRIBUTION. G. C. Kyker. pp. 

Chapter 6. SOME ASPECTS OF RADIOAS- 

SAY AND INTERPRETATION. C. L. Comar. 
pp. 63-72. 

AND RADIATION DOSIMETRY. Marshall Bru- 
cer. pp. 103-153. 

Chapter 27. PATHOLOGIC CHANGES PRO- 

Kniseley* and Gould A. Andrews. pp. 400-411. 

Chapter 38. INTRACAVITARY USE OFRA- 
DIOISOTOPES. Gould A. Andrews. pp. 552- 

56 3. 

The following discussionperiods were open- 
ed by members of the staff of the Medical Di- 
vision: 

Discussion of Chapters 7 and 8. R. L. Hayes. 

' Discussion of Chapter 13. Samuel W. 

Mar- 

Mal- 

Gould A. An- 

50-62. 

Chapter 10. GAMMA RAY ABSORPTION 

DUCED IN THE THYROID BY 1-131. RalphM. 

pp. 86-88. 

Root.** Pp. 197-198. 

Discussion of Chapters 16 ad 17. 

shall Brucer. pp. 236-238. 
Discussion of Chapters 32 and 33. 

colm P. -or.*** pp. 478-480. 

Discussion of Chapter 35. 

drews. pp. 511-512. 

'Present address: 
Ralph M. Kniseley 
Eden Hospital 
Casuo Valley, California 

**Present address: 
Samuel W. Root 
411 W. Duval 
Jacksonville, Florida 

**Present address: 
Malcolm P. Tyor 
Veterans Administrauon Hospital 
Durham, North Carolina 

94 



Discus5ion of Chapters 37,38, and 39. Mar- 

Discussion of Chapters 40 and 41. Ralph 

The following chapters were prepared by 

Chapter 29. CLINIC ON THYROID DIS- 

Chapter 36. CLTNIC ON BLOOD DISEASES. 

Chapter 42. CLINIC ON THERAPY WITH 

shall Brucer. pp. 581-583. 

M. Kniseley.* pp. 617-619. 

the cllnical staff of the Medical Division: 

EASE. pp. 414-428. 

pp. 517-532. 

RADIOACTIVE COLLOIDS. pp. 622-634. 

ORlN S HOSPITAL P ATIENT-D AY S 

July 
August 
September 
October 
November 
December 
January 
February 
March 
April 

June 
May 

434 

421 

309 

359 

3 39 

27 3 

40 8 
40 3 

4 39 

304 

559 

535 - 
Total patient-days 4783 

RESEARCH PARTICLPANTS 

Roy V. Talmage Rice Lnstitute 
Frederick W. Lengemann University of Tennessee 
Michael K. Berkut University of North Caro- 

George T. Johnson University of Arkansas 
David B. Camp University of the South 

lina 

RESIDENT PHYSICIANS 

Francisco Comas Penrose Cancer Hospital 

Fleming McConnell Massachusetts General Hos- 

Colorado Springs, Colorado 

pital 
Boston, Massachusetts 

Rodrigo Bernal Duke University Hospital 
Durham, North Carolina 

Zeth Gabrielsen Tulane University 
New Orleans, Louisiana 

Bernard T. Hickman Ochsner Foundation Hospital 
New Orleans, Louisiana 

Harry M. Walsh Wayne County General Hos- 

Eloise, Michigan 
pital 

'Present address: 
Ralph M. Kniseley 
Eden Hospital 
Cascro Vallev. California 

Ivan E. Rhodes 

Jan Wybranowski St. Mary's Hospital 

Majic Potsaid Massachusetts General Hos- 

Bos to3 City Hospital 
Boston, Massachusetts 

Knoxville, Tennessee 

pita1 
Boston, Massachusetts 

NONEMPLOYEE VISITORS 

Hirotake Kakehi Faculty of Medicine 
Tokyo University 
Tokyo, Japan 

Renaat Loos University of Ghent 
Ghent, Belgium 

Mamoon Magid university of Cairo 
Cairo, Egypt 

Kamal Abd Mahmoud University of Cairo 
Cairo, Egypt 

Jean D. Mewissen University of Liege 
Liege, Belgium 

Fearghus O'FoghludhaSt. Luke's Hospital 
Dublin, Ireland 

Chiyeko Okawa St. Luke's International Hos- 

Tokyo, Japan 
Thomas E. Shockley Meharry Medical College 

Nashville, Tennessee 
Kuang-Chu Wang Taiwan University 

Taipei, Taiwan, Formosa 

Pia 

RESIDENT IN EXPERIMENTAL MEDICINE 

Robert B. Sudrann Private Practice 
Seattle, Washington 

POSTRESIDENT STAFF MEMBERS 

Carlyne Newman City Hospital 

Francisco Comas Penrose Cancer Hospital 
Cleveland, Ohio 

Colorado Springs, Colorado 

MILITARY PERSONNEL 

John C. Schooley US Army 
Herbert Lennox US Navy 

MEDICAL EVALUATIOH COMMITTEE 

Carl V. Moore, School of Medicine 
Washington University chairman 

Joseph C. Bell School of Medicine 
University of Louisville 

Horace Davenport College of Medicine 
University of Utah 

Frank W. Putnam College of Medicine 
university of Florida 

Carl F. Tessmer Armed Forces Institute of 
Petholow ,. u 
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ROBABLYnever before in its history have 
the activities of the Medical Division had 
such a cosmopolitan air as duringthe past 

fiscal year. The roster of the division for 1956- 
57 reads like a cross sectionof a United Nations 

di re c tor y: Bellenghi and Manaresi, Italy; 
Faust, Berger, Huppe, and Winkler, Germany; 
Comas, Spain; Fujita, Kakehi, andKanno, Japan; 
Loos and Mewissen, Belgium; Sivaramakrish- 
nan, India; Papadopoulou and Samaras, Greece; 
Ullberg, Sweden; O'Foghludha, Ireland; Wang, 
Formosa; Oddie, Australia; Stephens, St. Aubin, 
Skorey, Momose, and Vezina, Canada; Otero- 
Ruiz, Colombia-all played active roles in Med- 

ical Division activities during the year just 
passed. 

Conversely, regular division staff members 
weremore involved than ever before in scien- 

* tific meetings on an international scale. Divi- 
sion chairman Marshall Brucer visited Japan, 
Formosa, the Philippines, and Mexico; Cyril 
L. Comar, chief of biomedical research, at- 
tended a meeting of a UNESCO consultant group 
in Paris; Gould A. Andrews, chief of clinical 
8erviC€s, and visiting scientist John H. Rust, 
u. S. Army Veterinary Corps, were featured 
speakers at the Tenth Oak Ridge Regional Sym- 

erto Rico; and Dr. Andrews 
erman, consultant to the divi- 

, we r e speakers at the Inter-American 
posium on the Peaceful Applications of Nu- 

d at Brookhaven National Lab- 

=$ Still in the international mood was a semi- 
on supervoltage and gamma-ray therapy 
at the MedicalDivision in July 1956, which 
attended by some 70 radiotherapists and 
icists from the United States, England, 

, Sweden, France, Belgium, New Zea- 
olland, China, and Japan. The meeting 

a summaryof the opinions of a large seg- 
adiotherapists on the problems of 
e therapy, and the proceedings will 

ished in the early part of 1958. 
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In addition, the division acted as host to a 
group of medical participants at the Brook- 
haven Inter-American Symposium; a special 
program was presented by the division when 
the foreign scientists visited Oak Ridge. 

In the course of the year, too, scores of 
citizens from many foreign' countries visited 
the Medical Division. Hiroshi Maki, a coordi- 
nator for the Atomic Bomb Casualty Commis- 
sion in Japan, for example, took a two-week 
indoctrination in radioactivity-measurement 
techniques under Hirotake Kakehi in January 
and February. J. E. Roberts, of the Middlesex 

Hospital, London, and editor of "Physics in 
Biology and Medicine," was the representative 
of the English surveyees at the third thyroid- 
uptake seminar, held in March. And R. C. 
Vickery, formerly of the University of Mel- 
bourne, now head of the Department of Chem- 
istry at Horizons, Inc., in Cleveland, and an 
international authority on r ar e earths, pre- 
sented the division with a gram of lutecium 
oxide after a discussion with Granvil C. Kyker, 
chief of laboratory research, concerning the 
division's rare-earth program. 

Junichi Fuiita, visiting scientist from Tokyo, Japan, 
works with a double collimator system to make the 

isoresponse curves necessary to design the heads 

for the ORINS profile scanner. I . . - -I--.- ::-.>.-.--. - , _.-_ *-.l 
I -1 
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NATiONAL MEETINGS AND CONFERENCES 

Members of the Medical Division staff con- 
tinued to take an active part in cational meetings 
and conferences during the year. Dr. Kyker, 
for instance, attended a meeting of the Atomic 
Energy Commission Biomedical Directors in 
Washington, D. C., September 27-29, and Dr. 
Brucer attended another, April 29-30. In Oc- 
tober, Dr. Brucer attended a meeting of the 
Committee to Study the Use of Radioactive 
Isotopes and Other Materials and to Report to 
the Board of Trustees at the Next Clinical 
Meeting of the American Medical Association. 

In April, also, three members of the Medi- 
cal Division staff appeared on the program of 
the meetings of the Federation of American 
Societies for Experimental Biology, he Id in 
Chicago. Dr. Comar took part in an April meet- 
ing of a special group called together at the 
request of Charles L. Dunham, director of the 
AEC Division of Biology and Medicine, Wash- 
ington, D. C., to study the deposition and re- 
tention of strontium-90 in the skeleton. (Dr. 
Comar, incidentally, is senior editor of aforth- 
coming book published by the Academic press, 
‘‘Mineral Metabolism: An Advanced Treatise.”) 

To round out the fiscal year, Drs. Brucer, 
Ross, Kakehi, Andrews, Kyker, and Hayes con- 
ducted a course in thyroid radioiodine-uptake 
measurement at the meeting of the Society of 
Nuclear Medicine, held in Oklahoma City June 
20-22. A Medical Division exhibit on “midget 
exhibits” was also shownat the meeting of the 
Society, of whichDr. Brucer is president-elect 
and Drs. Andrews and Kyker are on its board 
of directors. Dr. Kyker is also chairman for 
the 1958 meeting of the society. 

The foregoing are but highlights; staffmem- 
bers of the division took part in many smaller 
meetings, conferences, and consultations in all 

parts of the country. 

THYROID-UPTAKE CALIBRATION PROGRAk 

During the year, the Medical Division com- 
pleted the first and second phases of its thy- 
roid-uptake calibration program, begun in 1953, 
and was well on its way through the third phase. 
The object of the program is to standardize 
methods for measuring the uptake of radioac- 
tive iodine by the thyroid gland, in order to 

’ achfeve accurate results regardless of the 
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used. The first stage involved sending half- 
body manikins with artificial thyroids contain- 
ing an iodine substitute to scientists throughout 

i 

I the country and several European countries, 
for measurement by various methods. In the k 

second stage, the many hundreds of results A 
obtained were compared and analyzed, and after no 

months of study and work, a standard system be 

of calibrationwas arrived at. The third phase, th: 

that of imparting this system to the persons 
sc 

September 1956. In that month, the first of a 

series of seminars was given at the Medical 
Division’s training wing. This initial Seminu 
was attended by 16 prominent experts in the 
field, and the ensuing series was based on ex- 

to present the seminars to about six groups: 
bo groups of physicians and physicists who 

- 

most concerned with its use, was begun In 
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perience gleaned from the first. It was decided 

participated in the original survey, two groups 
of other qualified physicians and physicists, 
one group of representatives of American  ID- 

one group of technicians employed by the per- 
Sons who participated in the seminar. 

sc 

ufacturers of thyroid-uptake equipment, and 

Six of these seminars were presented dur- 
ing the fiscal year, with an’additional one SPe- 
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cifically directed towards technicians planned 
for August 1957. According to a report by the 
Medical Division, the success of these sen;i- 
nars and of the whole thyroid-uptake calibra- 
tion program is attested to by the stimulated 
interest in repetition of experiments concern- 
ing the accuracy of thyroid-uptake measure- 
ments. At the meeting of the Society of Nuclear 
Medicine mentioned previously, a number of 

papers werepresented on the accuracy of these 
calibrations, and a number of papers have ap- 
peared in the literature verifying or criticizing 
the Medical Division’s techniques. Many man- 
ufacturers are redesigning their equipment to 
meet the objections pointed out in the thyroid- 
uptake-calibration survey. A further evidence 
of the interest in this program is the fact that 
three manikins will be sent to England, Japan, 
and Australiafor surveypurposes early in 1958. 

- .-- - - - -. - 

A demonstration setup is used in the training semi- 

nars to show the significance of each experiment 

before the participants conduct the experiment 

themselves. 

SCANNING PROGRAMS 

One of the most formidable difficulties en- 
countered in scanning a patient’s body for con- 
centration of previously administered radioac- 

- tive material is the variatjon indepth at which 

L the material may lie. A detecting device, or 
. Scanner, is inherently more sensitive to nearby 
I. emitters; as a consequence, the picture pro- 
‘. ,, vided by the scanner is a distorted one, unless 
i- method is used to equalize, or at least 
2: roughly level off, its response at all depths 
P’’ Nk . I - Such compensation methods in turn 
K*:.Prauce new problems- for example: variable 

F:. of focus- and it is by no means cer- 
that the Medical Division’s current scan- 
detectors represent a judicious compro- 
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Diagram of Anne Boleyn, the head manikin, used ’ 

for special scanning studies. 

mise between the conflicting requirements. 
Accordingly, a theoretical study is in progress 
to ascertain whether increased crystal size 
and aperture number may enhance a scanner’s 
effectiveness enough to justify the concomitant 
increase in cost, weight, and bulk. Above a 
certain point, for instance, size alone will com- 
promise the usefulness of a scanner’s detecting 
head. 

Another difficulty in scanning is that of 
quantitating the scanning results. Much of the 
desirability of scanning is based on subjective 
interpretations of apattern of marks on a piece 
of paper; the only way in which this subjective 
interpretation can be tested is to prepare a 

manikin for which the correct answer is known. 
Two such manikins, named Anne Boleyn and 
Bonnie Boleyn, have been prepared and will be 
taken for testing in the near future to various 
laboratories active in the scanning program. 
The Medical Division is also preparing a hand- 

After calibration with the Anne (or Bonnie) Boleyn 

manikin, thescanner isused in studies with patients. 
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At the end of the year Douglas A 

are building a device that will accomplish 
profile scanning in a manner more 6pecLfiay 

directed toward clinical problems. In p&+ 

record counts for different segments gf 

pulmonary cavity. This method can also 
used by injecting radioactive material into 
patient and charting its distribuff on to the 1 

The main problem here is to get 20 o 
sensing heads spaced properly, each “lo 
at some section of the lung, not interfe 
other recorders, and all operating e 
A fast-readfng device to follow indi 

A. Stone Freedberg, of Harvard Medical School and 
the Beth Israel Hospital in Boston, and Gerald Hine 

from the Boston VA Hospital are among the many 
experts who have reviewed the scanning studies at 

the Medical Division. 

book of scnnnfng procedures for publication as 
an ORINS document by the Technical Informa- 
tion Services Extension of the Atomic Energy 
Commissioa 

A great deal of work has been done by the 
Medical Division on localized scanning prob- 
lems such as delineating the size, shape, and 
position of the thyroid gland. Other areas of 
the body, such as the liver and kidneys, have 
been investigated, but the scanning require- 
ments are not so clear-cut in these regions. 
As a part of the larger field of external locali- 

zation, the Me d i c a 1 Division is following a 
technique announced by Professor Eric Pochin, 
of London, England, several Years ago. This 
technique is called “profile scanning.” 

In this adaptatlor. of the external Scanning 
procedure, the countlng device moves across 
the total length of the patient and measures a 
thinsfit of activityin onecross-sectional area. 
one of the advantages to be expected from the 
Profile scanner is ;LI~ estimate 0 f total-body 
activity; however, this has a lower research 
priority than sW+scdng through the length 
of the body. 

Harry Kfmble, senior instrument maker 
With the ORINS Technical Shops, is now work- 

ing on this latter type of device, using a bat- 
teq of sk scanners that Will traverse the pa- 
tient’s lecgth. The design is based on prekd- 

Fujita, of the Second National Hospital in TO- 
kp, a visiting scientist working at the Medical 
Division. 

I 

successfully, go on and add other channels 
untll the desired design is attained. 

BRACHYTHERAPY PROGRAM 

Approximately 700 cobalt-60 brachytherw 

beads made of hcoray alloy (International Nick- 
el company) have been distributed to some fif- 
teen radiotherapists throughout t h e CO~~* 

The very small (1-millimeter-diameter) point- 

source beads were irradiated in theoak Rid@ 
reactor for one year to attain an activity 
approdmdtely 1 dlljcuie per bead. Most d 
these beads will be used by Carl Tessrner 
the Armed Forces bstibte of PatholOgY 
ra&obiological studies. However, they do 
an immediate practical use and dl1 be sent 
a number of radiotherapists for clinical testin& 

A number of uterine applicators have beeo 

manufactured, but the problems of loadin& 
sealing, and calibrating the devices have nd 
yet b e en solved. me applicators are belos 
made specifically for Norman Simon’s go@ 
at Mount Sinaf Hospital in New York city- 

Europium-152 beads were made specFfically 

from a design of pad st. Aubin at the mss- 
chugetts General Hospital. me calibration 
time necessary for irradiation to required 

* nary isoresponse curves prepared by Junichi 
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specific activities has been determined, and 
these beads will be manufactured in quantities 
necessary for therapeutic tests next year. 

A number of cobalt-60 Incorayneedles have 
been manufactured and areready for distribu- 
tion to radiotherapists for clinical tests. No 
further devices that are being matched in other 
laboratories or are commercially available will 
be manufactured on this program. 

After spending considerable time designing complex 
loading machinery, the Medical Division revetted to 

the simplest method of loading stable eumpium into 
brachytherapy beads. The powder is dipped with a 

small mewuring cup and poured through a small 
funnel into the bead. A small screw holds the 

powder in place and a drop of solder over the screw 
seals the source. 

RARE EARTH PROGRAM 

During the past year, there has been some 
reduction in experimental effort of the divi- 
Elon’s rare-earth program and increased time 
.has been devoted to evaluation of results and 
Preparationof reports. One report is inpress, 

er is submitted, and a number of others 

chael K. Berkut, research participant, 
the University of North Carolina School 

try, has continued autoradiographic 
th potassium, rubidium, and calcium 

alcification of the bone. The 
1957 has been devoted largely to 
terpretation, and laboratory work 

. At the year’s end, one report was 
d for publication and others were in 

f the major problem areas in the inter- 
f isotopes includes the very complex 

25 

changes in metabolism t h a t accompav the 
growthof cancer. It is becoming less instruc- 
tive to follow the course of internal isotopes 
without simultaneously following the metabolic 
changes that occur. Arthur L. Kretchmar is 
setting up in the clinical laboratories a meta- 
bolicunit that will allow the same kind of con- 
trolled studies in the humanpatient that are 
now done in experimental animals. 

One of the first of his studies has been to 
investigate the effects of ACTH in protein me- 
tabolism. One report in this field will be pub- 
lished in the near future, and another is in the 
manuscript-typing stage. 

V. M. Sivaramakrishnan, F u 1 b r i g h t ex- 
change student, has made a significant contri- 
bution to studies of the effect of injury to the 
liver caused by intravenous rare-earth injec- 
tion. A report on Dr. Sivaramakrishnan’s work 
was made to the Federation of American So- 
cieties for ExperimentalBiology in April 1957. 
Sincethat time, Dr. Sivaramakrishnan has been 
continuing his work in this field, withparticular 
reference to the use of various other metals as 
possible protection against this injury, 

In connection with this same investigation 
of injury to the liver, the Medical Division has 
been fortunate to enlist the services of Carl 
Lee Anderson of the University of North Caro- 
lina. Dr. Anderson, as collaborator, is carry- 
ing out special analyses of some special frac- 
tions of liver fats,from livers sent him by the 

division. 

Another important collaborative program is 
that being carried out with the assistance of 
W. M. Christopherson of the University of 
Louisville Department of Pathology. This pro- 
gram involves the intramammary administra- 
tion of lutecium in dogs, in different chemIcal 
preparations, for study of its comparative ef- 
fectiveness of selective lymphatic radiation. 
In general, these have included organic prepa- 
rations (low-carrier and high-carrier), citrate 
complexes, and serum-protein complexes. To 
date, citrate appears superior to other sub- 
stances in its selective lymphatic localization. 
In the cooperative progran, the Medical Divi- 
sion designs and produces the different chemi- 
cal preparations, and Dr. Christopherson’s 
group administers them and exaraines the tis- 
sue sections. Interpretation of results to date 
is now in progress, but there is as yet no clini- 
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cal confirmation or the opportunity to 
out the same work in humans. 

PATHOLOGY 

A one-year program for pathology resi- 
dents in the Medical Division has been estab- 
lished, and approved by the American Medical 
Association. Residents, however, may be ac- 
cepted for periods as short as four months. 
The pathology residents will receive training 
primarily in the clinical diagnostic us e s of 
isotopes. The first resident under this pro- 
gram, William D. Huffines of the University 
of North Carolina School of Medicine, arrived 
on April 28, 1957. 

Staff members have conducted all the path- 
ological studies in the division’s rare-earth 
program, and have studied sections of intesti- 
nal tracts in connection with the Armed Forces 
Special Weapons contract. 

Techniques for quantitation of gross auto- 
radiograms have been worked on during this 
period. The major difficulty encountered has 
been the lack of linear correlationbetween film 
response and the intensity of radiation, except 
over relatively narrow limits. If these limits 
are observed, good quantitation can be obtained. 

Staff members C. Harold Steffee and Joe 
Gray received additional. training during the 
year at the Ortho Research Institute, Raritan, 
New Je r s ey, in techniques for determining 
minor blood types. There are over 50,000 

possible blood-type combinations known. By 
following many possible factors, the division 

Triple spectrometer used in thyroid-uptake studies. 

is attempting to determine whether or not a;ii 
marrow transplants given to patients who 
received total-body irradiation will SU~~, 

b CLINICAL STUDIES 

Studies relating to total-body irradiai 
and bone-marrow transplantation have beep &-* 
considerable interest du r i n g the year, 6 
many important data have been derived fro& 

these studies. Techniques for separatinghd: 
marrow from healthy donors and reinjecU& 
it into patients have been worked out, and a+$ 
pear to be satisfactory. It is hoped that mm: 
row transplantation can be used as a treatma-! 

for radiation accidents, and might also be us& 
as a formof therapyfor certain diseases whem 

-_ 
4 

the normal marrow has been greatly depressed 
or destroyed by large doses of radiation or 
marrow-damaging drugs. Certain long-range 
problems having to do with the survival d 
transplanted marrow and possible therapeutlc - 
uses were being set up at the close of the fiscal 

year. 
Continuing studies of the scintiscanner In 

clinical work have helped to delineate its values 
and limitations. Correlations w i t h surgical 
specimens and autoradiograms have been pos- 

sible in a considerable number of patients, 
especially those with thyroid diseases. The 

training program has continued to expand, and 
has included a considerable number of nonciti- 
zen scientists. 

The division is continuing i ts studies on 
radioactive colloids, evaluating the use of gold- 
198, yttrium-90, and lutecium-177 in various 
clinical situations. 

A considerable number of patients with 
polycythemia vera have been treated for sev- 
eral years by the Medical Division. A few of 
these patients are now developing mylofibrosis, 
and the red-cell dynamics are being studied in 
these patients. 

Closely related to the foregoing is a Study 

of the use of phosphorus-32 in various diseases. 
The division has a considerable volume of as- 

say and autoradiographic data, which is being 
assessed and evaluated and will be reported 
on in the near future. 

THYROID-COLLECTION PROGRAM 

The division’s thyroid-collection prop@ 
has..been continued during the year, and the 
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Col. John H. Rust studies the metabolism of carbon- 

14 in rats. 

idings to date have been accepted for publi- 
Tation in the July 5, 1957, issue of “Science.” 
The main points, as summarized in the article, 
are these: The MedicalDivision has assembled 
data on a two-year base period, and has been 
able to evaluate the effects of nuclear weapons 
tests by various countries. Human and animal 
glands from all over the country have been 
analyzed by the division for radioiodine con- 
tent. By making comparisons withthe observed 
levels and with the amounts that have been 
known to cause observable effects, it has been 
Concluded that the levels of radioactive iodine 

f 

‘* 

- constitute no hazard. 

BIOMEDICAL RESEARCH 

Work on the measurement of radiation dos- 
age to the intestinal tract from radioactive 
materials passing through the tract has been 
continued under the Armed F o r c e s Special 
weapons contract, Studies have been completed 
on large numbers of dogs and goats, and the 
Physical and biological techniques have been 
worked out to the point where they are entirely 
Satisfactory for the purpose. Results are now 

- available as io the part of the gastrointestinal 
‘act receiving the highest dosage and the actual 

dosages received in terms of the amounts in- 

102b135 

gested. The effects of important factors such 
as conditions of constipation and diarrhea have 
been evaluated. Parameters such as amounts 

of food ingested, rate of passage through the 
gastrointestinal tract, the geometry of the gas- 
trointestinal tract, and the changes in concen- 
tration during passage have been investigated 
to permit extrapolation to man. 

Because of the general interest and impor- 
tance of the subject, the Medical Division has 
carried out an extensive experimental program 
of s t udy on the comparative metabolism of 
calcium and strontium inboth animals and man. 
On the basis of these studies, predictions of 
the strontium level in the human population can 
be made when the amounts falling upon the sur- 
face of the earth are either known or can be 
predicted. The investigation of the metabolism 
of strontium has led to the consideration of 
approaches whereby the amount of strontium 
getting into the human population can be modi- 
fied. A series of conferences on the problem 
were held between division staff members and 
government officials carrying responsibility in 
these matters. 

In the course of the year, aseries of studies 
were made on the metabolism of 1-carbon frag- 
ments, utilizing carbon-14 techniques. These 
studies were completed early in 1957. Research 

-_ 

8% 

!’ 

I 
I : 

Senior scientist Robert Wassermon and F. W. Lenge- 

nann, 

animal laboratories. 

research participant fmm the University of 

Tennessee, conducting biomedical research in the I 

!. 
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APPENDIX 111 

Medical Division 

CONSULTANTS TO THE MEDICAL DIVISION 

ALABAMA 
Medical College of Alobama 

Champ Lyons 
William H. Riser 

ARKANSAS 

University of Arkonsas Medical Centrr 

Howard J. Barnhard 
CALIFORNIA 

Cedars of Lebanon Hospital 

City of Hope Medical Center 

Eden Hospital 

LOS Angeles Veterans Administration Center 

Stanley H. Clark 

Melville L. Jacobs 

Ralph M. Kniseley 

Franz K. Bauer 

Benedict Cassen 

Raymond L. Libby 

Henry L. Jaffe 

University of California at Lor Angeles 

UCLA Medical Center 

university of Southern California School of Medicine 

COLORADO 

University of Colorado 

Jerry K. Aikawa 
DISTRICT OF COLUMBIA 

AEC, Washington, D. C. 

Paul C. Aebersold 
FLORIDA 

Florida Sbte Board of Heolth 

Holifox District Hospital 

Private Physicions 

Lorenzo L. Parks 

Herbert D. Kerman 

Louis M. Orr 
Samuel W. Root 

George T. Harrell 

Francis C. Ray 

University of Florida 

GEORGIA 

Emory University School of Medicine 

Harry D. Bruner 
Bryan Redd 
H. Stephen Weens 

Stephen W. Brown 

Claude-Starr Wright 

University of Georgio School of Medicine 

Medical College of Georgia 

ILLINOIS 

Cook County Hospital 

Irvin F. Hummon 
KANSAS 

University of Kansas 

University of Kansas School of Medicine 

Frank E. Hoecker 

Galen M. Tice 
KENTUCKY 

University of Louisville School of Medicine 

Harold F. Berg 
William M. Christopherson 
Ji-toong Ling 

LOUISIANA 

Ochsner Clinic 

Wiliiam R. Arrowsmith 

Paul J. Murison 

John U. Hidalgo 
Robert T. Nieset 

Tulane University 

MARY LAND 

Notional Institutes of Health 

George Z. Williams 

MASSACHUSETTS 
Hanard University Medical School 

Mossachuretts Generol Hospital 

A. Stone Freedberg 

Paul M. St. Aubin 
MI CHI GAh 

University of Michigan School of Meditine 

Jere Bauer 
Halvor N. Christensen 
Adam A. Christman 
M. J. Coon . 

Lyndon E. Lee 

James E. Lofstrom 

Wayne County General Hospital 

Wayne University College of Medicine 

MI SSI SSI PPI 

University of Mississippi Mtdical Center 

Arthur C. Guyton 
Robert D. Sloan 

MISS0 U RI 

Private Physician 

Wendell G. Scott 

Walter J. Brudette 

University of Missouri School of Medicine 

NEBRASKA 

Creighton University School of Medicine 

James F. Kelly, Jr. 
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University oi Nebroska 

Howard B. Hunt 
Merle M. Musselman 

Arthur Tuma 
NEW YORK 

AEC, New York Operations Office 

Francis Delafield Hospital 

Hospital for Joint Diseases 

New York University - Bellevue Center 

Private Physician 

State University of New York 

Syracuse Memorial Hospital 

S. Allan Lough 

Carl B. Braestrup 

Milton Friedman 

Sidney Rubenfeld 

Norman Simon 

Paul A. Riemenschneider 

Alfred S. Berne 
G. Ferlazzo 

NORTH CAROLINA 

Bowman Gray School of Medicine 

\ Camillo Artom 
Isadore Meschan 

William G. hnlyan 
Wilburt C. Davison 
William P. Deiss 
Philip Handler 

Jerome S. Harris 
Harold W. Lewis 
Robert J. Reeves 
C. R. Stevens 
Malcolm P. Tyor 

John H. Ferguson 
Charles D. Van Cleave 

Duke University School of Medicine 

University of North Carolina 

NORTHDAKOTA 

University of North Dakota School of Medicine 

William E. Cornatzer 
OREGON 

University of Oregon Medical School 

Carl Hopkins 
PENNSYLVANIA 

Temple University School of Medicine 

R. C. Baldridge 
SOUTH CAROLINA 

Medical College of the State of South Carolina 

John C. Hawk 

University of Tennessee College of Medicine 

David S. Carroll 
Alfred P. Kraus 
Carl E. Xurcberger 
Jesse D. Perkinson, Jr. 

John L. Wood 
Robert A. Woodbury 

Herbert Francis 
Granville Hudson 
C. C. McClure 

George R. Meneely 

Yanderbilt University 

Veterans Administration Hospita I 

TEXAS 

M. D. Anderson Hospitol 

Gilbert H. Fletcher 
Robert J. Shalek 

Vincent Collins 
Harold Tivey 

J. A. Isherwood 

Ludwik Anigstein 
Robert N. Cooley 
Wendell D. Gingrich 
William C. Levin 
Wiktor W. Nowinski 
Martin Schneider 
Vernie A. Stembridge 

Howard G. Swann 

Baylor University 

Brooke Amy Medical Center 

University of Texas Medical Branch 

VIRGINIA 

Medical College of Virginia 

University of Virginia 

Frederick B. Mandeville 

George Cooper 

Kenneth R. Crispell 
George R. Minor 

WISCONSIN 

University of Wisconsin 

Edgar S. Gordon 
PUERTO RICO 

University of Puerto Rico 

Conrad0 Asenjo 

THYROID UPTAKE CALIBRATION SEMINAR SERIES 

September 24-28, 1956 
EXPERIMENTAL SEMINAR - cy 

TENNESSEE 

Carson Newman College 

Oak Ridge Hospital 

Carl T. Bahner 

Robert P. Ball 
Robert R. Bigelow 

Dana W. Nance 
w. w. Pugh, Jr. 
C. J. Speas 
Paul E. Spray 

' David Becker 

I New York City 
I Benedict Cassen 

i Theodore Fields VA Hospital 

New York Hospital 

University of California 
West LOS Angeles, ~alifornia 

Chicago, Illinois 

Boston, Massachusetts 
University of Wisconsin 

Santa Fe Railway Hospital 

Topeka, +sas 

A. Stone Freedberg Harvard University 

Edgar S. Gordon 

Otto Hanson 

I Madison, Wisconsin 

1026138 

62 



,hn U. Hidalgo Tulane University 

Gerald Hine Boston VA Xospital 
New Orleans, Louisiana 

Boston, Massachusetts 

\ 

awrence, Kansas 

Nashville, Tennessee 
Halifax District Hospital 
Daytona Beach, Florida 
City of New York Hospitals 

H. D. Kerman 

S. Allan Lough 

' George R. Menee 
Nashville, Tennessee 

Lindon Seed Prudential Plaza 
Chicago, Illinois 

Bob Schulz Memorial Hospital 
New York City 

Robert E. Zipf Miami Valley Hospital 

I D. B. Darling L/ 

\ T. p. DePalo 

! 
! W. F. Dowling 
I 

1 E. FrankDunton 

: Josef Enzinger 

; D. V. Foley 

, D. C. Gastineau 

W. A. Griesbach 

Alabama Polytechnic Institute 
Auburn, Alabama 
ORINS Medical Division 
Oak Ridge, Tennessee 
Milford Medical Clinic 
Milford, Massachusetts 
St. Elizabeth's Hospital 
Boston, Massachusetts 
John Sealy Hospital 
Galveston, Texas 
Bird S. Coler Hospital 
New York City 
Mercy Hospital Institute of 

Chicago, Illinois 
Indiana University Medical Cen- 

Indianapolis, Indiana 
Cincinnati General Hospital 

Radiation Therapy 

ter 

Dayton, Ohio 
SEMINAR A 
January 14.15, 1957 

Cincinnati, Ohio 

Birmingham, Alabama 
W. L. Hawley VA Hospital 

G. W. Buckaloo VA Hospital I. F. Hummon Cook County Hospital 
Kansas City, Missouri Chicago, Illinois 

W. H. Cargill VA Hospital 

Atlanta, Georgia Center 
S. F. Crabtree Maxwell Air Force Base Duarte, California 

Alabama Iwao Kanno Tohuh University 
John Foster DePaul Hospital Sendaf. Japan 

Norfolk, Virginia J. C. KLtterjohn Walter Reed Army Hospital 
. J. Henderson West Side VA Hospital Washington, D. C. 

Chicago, Illinois C. T. Knorpp VA HospitaL 
Justin Huppe Tssachusetts General Hospital Ann Arbor, Michigan 

Boston, Massachusetts R. S. Landauer Cook County Hospital 

Oklahoma City, Oklahoma S. H. Macht Washington County Hospital 

Hospital Daphne Greek Anticancer btitute 

P. C. Johnson 

Norman D. Lee VA Medical Teaching Group 

Memphis, Tennessee 

Durham, North Carolina Boston, Massachusetts 

Emory University, Georgia 
s. Paul Perry Watts Hospital E. L. Saenger General Hospital 

Durham, North Carolina Cincinnati, Ohio 

Iowa City, Iowa Athens, Greece 

Mobile, Alabama Birmingham, Alabama 

Melville L. Jacobs City of Hope National Medical 

AiHospital Chicago, Illinois 

Hagerstown, Maryland 

Papadopoulou Athens, Greece 

J" 
B. H. McCraw VA Hospital R. S. Richards Massachusetts General Hospital 

, w. B. Miller Central Isotope Laboratory Joseph Rivera Queens General Hospital 
Jamaica, New York 

, R. E, Peterson State University of Iowa Vrysiis Samara Maieytirion Alexander Hospital 

: Louis Raider Providence Hospital A. F. Spear, Jr. VA Hospital 

w. H. Sprunt, III Medical School S. G. F. Ullberg Royal Veterinary Collee 
-P University of North Carolina Stockholm, Sweden 
'i Chapel Hill, North Carolina I. B. Vyas Abbott and Janney Children's 
w. c. A. Sternbergh Charlotte Memorial Hospital Hospital 

Charlotte, North Carolina Minneapolis, Minnesota 

f ' sol Taplits Jewish Hospital SEMINAR 1 

5 February 11-12, 1957 7[! - :.+:: 
3 
-IJen Hung Chao 

Cincinnati, Ohio March 18-19, 199 TL/ - 
SEMINAR B *-. 

j Hubert E. Batten 

J. H. Bowen 1/ 
Cape Fear Valley Hospital 
Fayetteville, North Carolina 
Blount Memorial Hospital 
Maryville, Tennessee 

Mercy Hospital Institute of 

Chicago, Illinois 
Radiation Therapy 

El 
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J 
Edward K. Carter Holston Valley Community Hos- 

Kingsport, Tennessee 
Nuclear Consultants, hc. 
St. Louis, Missouri 
University of Temessee 
Knoxville, Tennessee 

poxville, Tennessee 

Kingsport, Tennessee 

Colorado Springs Medical Center 

Colorado Springs, Colorado 
US Kava1 Hospital 
Bethesda, Maryland 
Barnato Joel Laboratories 
Middlesex Hospital 
London, England 

Durham, Sorth Carolina 
Kentucky Baptist Hospital 
Louisville, Kentucky 

pital 

Waldo D. DeVore 

James B. Ely, / 
Hans H. Faust /'Baptist Hospital 

william Harrison, Holston Valley Community Has- 
Jr . pital 

J. W. Lewis 

T. G. Xitchell 

J. Eric Roberts 

G. W. Schlaseman Watts Hospital 

Orson P. Smith 

Harold Swanberg Mississippi Valley Medical 
Journal 

Qunicy, Illinois 

Quebec, Canada 
Univer s itats -Klini ck 
Bonn, Germany 

J. A. Vezina Laval University 

Cuno Winkler 

SEhUNAR 2 7/! -+- 
April 15-16, 1957 a, :- 

Charles A. Bream University of North Carolina 
Chapel Hill, North Carolina 

J. J. Cancelmo, Jr. Coatesville Hospital 
Coatesville, Pennsylvania 

W. S. Dingledine University of Michigan Hospital 
AM Arbor, Michigan 

E. M. Edington Private Practice 
Knoxville, Tennessee 

Junichi Fujita Second National Hospital of 

Jzzojapan 
0. W. Hyman, Jr St. Mary's Hospital 

Knoxville, Tennessee 
Jospeh K. Isley, Jr. Duke University Hospital 

Durham, North Carolina 
W. R. Konneker Nuclear Consultants, Inc. 

St. Louis, Missouri 
G. H. Lambert Gould Medical Group 

Modesto, California 
H. G. Langford University of Mississippi Medi- 

Jackson, Mississippi 
University of Wisconsin 
Madis on, Wisconsin 

Cleveland City Hospital 
Cleveland, Ohio 

Coatesville, Pennsylvania 

cal Center 

Frank C. Larson 

Julian S. Lewis 

M. Price Margolies Coatesville Hospital 

C;-.~:i~noc G, Teriiies s ee 
Eugene Taimaage Memorid 

Augusta, Georgia 

Louisville, Kentucky 

Pittsburgh, Pennsylvania 

Chelsea, Massachusetts 
University of Maryland Hospital' 
Baltimore, Maryland 

Maryville, Tennessee 

Coatesville, Pennsylvania 
St. Agnes Hospital 

Baltimore, Maryland 

Jack :,I. hiorgan 
Hospital 

1hur:ce Saiaro VX Hospital 

Paul R. Noble Mercy Hospital 

Leo Oliner US Naval Hospital 

David H. Patten 

G. T. Proctor J Blount ?Jemorial Hospital 

Harvey T. Pullen Coatesville Hospital 

Cliff Ratliff, Jr. 

Paul J. RosenbaumYale University School of Met!- 
cine 

New Haven, Connecticut ~ 

Aaron P. Sanders Duke University Hospital 
Durham, North Carolina 

E. E. Schwartz /Oak Ridge National Laboratory - 
Oak Ridge, Tennessee 

John F. Sherri!l. Watts Hospital 
- 

Jr . . Durham, North Carolina 

Ernest H. Wood 

J. B. Workman 

Ralph Worsnop Jefferson Medical College 

University of North Carolina 
Chapel Hill, North Carolina 
University of Maryland Hospital 
Baltimore, Maryland 

Philadelphia, Pennsylvania 

SEMINAR 3 
May13,1957 'Tc..' ,-. 
Wendell H. Bradley Nuclear Measurements COrp. 

Indianapolis, Indiana 
R. R. Buntaine Nuclear Corporation of America 

St. Louis, Missouri 
Larry Curtis 

/ Los Angeles, California 
G. I. Gleason I/ Abbott Laboratories 

Oak Ridge, Tennessee 
W. F. Goodyear Tracerlab, Inc. 

Waltham, Massachusetts 
Hugh M. Griffin Borg- Warner Corporation 

Santa Ana, California 
W. A. McCarthy Victoreen Instrument Company 

Cleveland, Ohio 
J. A. Reynolds Picker X-Ray Corporation 

White Plains, New York 
James C. Searles Abbott Laboratories 

Orange, Connecticut 
M. E. Shepherd Nuclear-Chicago Corporation 

Silver Spring, Maryland 
James B. Stichey Picker X-Ray Corporation 

Cleveland, Ohio 
William Telkamp Borg: Warner Corporation 

Santa Ana, California 

, 'American Electronics, Inc. 
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'S HOSPITAL PATIENT DAYS 

JZY 
August 
September 
October 
November 
December 

January 
February 
March 

April 
May . 
June 

544 
535 
520 
524 
512 
322 
37 3 
424 
481 
545 
517 
544 

Total patient-days 5841 

486 Average per month 

Average per day 16.0 

- 

c 

PARTICIPANTS IN LOW-LEVEL COUNTING 
THYROtD COLLECTION PROGRAM 

Nicholas J. Chetta Orleans Parish 

John H. Childers 

T. H. Cochran 

J. R. Dawson, Jr. 

New Orleans, Louisiana 
University of Texas 
Austin, Texas 
University of Utah 

. Salt Lake City, Utah 
University of Minnesota 
Minneapolis, Minnesota 

Boston, Massachusetts 
Cedars of Lebanon Hospital 
Los Angeles, California 

New York, New York 

d Freiman Beth Israel Hospital 
t 

N. B. Friedman. 

Marvin Kuschner Bellevue Hospital Center 

K. P. McConnell Veterans Administration Hospital 
Louisville, Kentucky 

+ Hans Popper Cook County Hospital 

Chicago, Illinois 
. Vinton D. Sneeden Emanuel Hospital 

Portland, Oregon f 

6 ISOTOPES USED BY THE MEDICAL DlVlSlON 

3 ~ntimony-124 

1L- 
l~oiupc 

Rachr omate 
Cerium praseodymium-144 
Cesium barium- 137 

mc 

1 
30 

4 
11 

11 
1 

1 
1 

1097 
60 

2855 
1 

18 47 
387 
65 

Radiocaps 
Risa 
Rose bengal 

Iridium- 19 2 

Iron-59 
Lutecium- 177 

Mercury-203 
Phosphorus-32 
Potassium-42 
Rubidium- 86 
Ruthenium-103 
Scandium-46 
Strontium-85 
Strontium-89 
Strontium- 124 
Sulfur-35 
Yttrium-90 
Yttrium-91 
Zinc-65 

8.97 
13 

19 

1 
2.6 

801 
2 

250 
5 

10 
1 
1 
4 

232 
1 

14 
1801.4 

30 
1 

RESIDENT PHYSICIANS 

Roy J. Barry 

Hans E. Berger 

E. Frank Dunton 

Hans H. Faust 

William D. Huffines University of North Carolina 

Massachusetts General Hospital 

Boston, Massachusetts 
Buffalo General Hospital 

Buffalo, New York 
University of Texas 
Galveston, Texas 
East Tennessee Baptist Hospital 

Knoxville, Tennessee 

School of Medicine 
Chapel Hill, North Carolina 

Justin Huppe Boston General Hospital 
Boston, Massachusetts 

Julian S. Lewis Cleveland City Hospital 
Cleveland, Ohio 

K. J. Momose Massachusetts General Hospital 
Boston, Massachusetts 

John a. Porter University of Nebraska Hospital 
Omaha, Nebraska 

Robert S. Richards Massachusetts General Hospital 
Boston, Massachusetts 

George R. Skorey Mercy Hospital 
Canton, Ohio 

John A. Vezina Laval University 
Webec, Canada 

, POSTRESIDENT ASSISTANTS 

' Francisco Comas Penrose Cancer Hospital 
Colorado Springs, Colorado 

Boston, Massachusetts 
Donald B. Darling Children's Medical Center 

NONEMPLOYEE SCIENTISTS 

Guido Bellenghf 

E. Frank Dmton 

Department of the Navy 
Rome, Italy 
John Sealy Hospital 
Galveston, Texas 
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Junichi Fujita Second Naticzi! Esssi:a: cf To- 

Tokyo, Japan 
Hirotake Kakehi Tokyo University 

Tokyo, Japan 

Iwao Kanno Tohoku University . 
Sendai, Japan 

Renaat Loos University of Ghent 
Ghent, Belgium 

Jean D. Mewissen University of Liege 
Liege, Belgium 

Walter E. Nance Harvard Medical School 
Boston, Mas s achus etts 

Fear ghus St. Luke’s Hospital 

Efraim Ctero-Ruiz Instituto Nacional de Cancerologia 

Daphne Papa- Greek Anticancer Institute 

Vrisiis S3mara.s >laieytirion Alexandra Hospital 

V. M. Sivarama- 

Sven Ullberg Royal Veterinary College 
Stockholm, Sweden 

Kuang-Chu Wang Taiwan University 
Taipei, Taiwan, Formosa 

Cuno Winkler Bonn University 
Bonn, Germany 

kyo 

O’Foghludha Dublin, Ireland 

Bogota, Colombia 

dopoulou Athens, Greece 

Athens, Greece 
University of Madras 

krishnan Madras, India 

TELETHERAPY EVALUATION PROGRAM 

Baylor University Vincent Collins 
Creighton University 

Duke University Robert J. Reeves 
Emory University H. Stephen Weens 
Louisiana State University Walter J. Burdette 
Medical College of Vir- 

ginia Frederick B. Mandeville 
New York University 

(Belleme Medical 

Center) Sidney Rubenfeld 
State University of New 

York (Syracuse) Paul Riemenschneider 
University of Alabama William H. Riser, Jr. 
University of Arkansas Howard J. Barnhard 
University of Kansas Galen M. Tice 
University of Louisville Ji-toong Ling 

University of Mississippi Robert D. Sloan 
University of Nebraska Howard B. Hunt 
University of Southern 

University of Tennessee 
University of Texas 

(Medical Branch, 

Galveston) Robert N. Cooley 
University of Texas 

(M.D. Anderson 

Hospital Gilbert 13. Fletcher 

Institution Representative on TEP 

James F. Kelly, Jr. 

California Henry L. Jaffe 
David S. Carroll 

102bl42 
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Liniversity of Virgnia George Cooper 
Vanderbilt University Herbert C. Francis 
Wake Forest College I. Meschan 
Wayne University James E. Lofstrom 

PUBLICATIONS FROM THE MEDICAL DlVlSl3~ 
(FISCAL YEAR 1957) 

Brucer, Marshall 

RADIOISOTOPES IN THERAPY. Oak Ridge, Tern 
see, Oak Ridge Institute of Nuclear Studies, 

Division. 35 pps., July 1956. 

Brucer, Marshall 

STATEMENT OF DR. MARSHALL H. BRUCER, ~DJ- 
C.4L DIVISIOX, GAK RlDGE INSTITUTE OFNUCLEAR 
STUDIES, OAK RIDGE, TENNESSEE. Hewings before 

the Subcommittee onResearch and Development of the 
Joint Committee on Atomic Energy, Congress of the 
United States: Second Session on Progress Report 00 

S. 2 

THYR.0ID UPTAKE CALIBRATION. I. MOCK-IODINE, 
ARADIOACTIVE GAMMA-RAY STANDARD. USAtom- 
ic Energy Commission report ORINS-14. 4 pp., 1956. 

(For sale by Office of Technical Services, Department 
of Commerce, Washington 25, D.C., 50c.) 

Atomic Energy Research in Medicine, Biology, Agrf-_ 

culture, and Food Preservation, June 4, 5, 6, 7, and- 
8,1956. Pp. 210-241. US Government Printing Office, 
1956. 

Brucer, Marshall, Oddie, T. H.,l and Eldridge, James . 

Christopherson, W. M.,3 Berg, H. F.,4 Kyker, G. c., 
and Brucer, Marshall 

STUDIES OF INTERSTITIAL RADIOLUTECIUM (b- 
177) IN THE DOG. Arch. Path. - 62, 441-444, 1956. 

Comar, C. L. 

APPLICATION OF HIGH ENERGY RADIATION IN 
AGRICULTURE. In Proceedings of the Conference of 
Collaborators from Southern Agricultural E,xperiment 
Stations, March 19-21, 1956. Southern Regional Re- 

search Laboratory, 1100 Robert E. Lee Boulevard, 
New Orleans 19. Louisiana. 

Comar, C. L. 

E X P E R I E N C E IN ANIMAL EXPERIMENTATION 

DISPOSAL. In a Conference on Radioactive Isotopes 
in Agriculture, sponsored by the Council of Partici- 
pating Institutions of Argonne National Laboratory, 
held January 12-14,1956 at MichiganState University, 

FROM THE STANDPOINT OF SALVAGE AND WASTE 

1. “Greenbonk,” Barina Crescent, Australia 
2. Now with Oak Ri Ige National Laboratory 

3. Department of Pathology, University of Louisville 
4. Department of Surgery, University of Louisville 



dast Lansing, Michigan. US Atomic Energy Commis- 
cion re?ort TD-7512. Pp. 105-109. (Fx sale by 
Superintendent of Documents, US Government Printing 

Office, Washington 25, D.C., $3.00.) 

Comar, C. L. 

RADIOCALCIUM STUDIES IN PREGNANCY. Ann. 
New York Acad. Sci. fi, 281-298, 1956. 

Coma, C. L. 

RADIOISOTOPES IN AGRICULTURE. In Atoms in 

Business. A FORUM Report. Numberyo, edited by 
James Green. New York, Atomic Industrial Forum, 

hc., 1956. Pp. 33-40. 

Coma, C. L. 

RADIOISOTOPES IN AGRICULTURE. In Prospects 
for Atomic Energy in the South, A FOTUM Report. 
Number 9, edited by James Green and Edwin A. Wig- 
gin. New York, Atomic Industrial Forum, Inc., 1956. 
Pp. 84-95. 

Comar, C. L., and Wasserman, R. H. 

TABOLISM. In Progress in Nuclear Energy, Series 
VI, BiologicalTciences, Vol. 1. Edited by J. C. Bugher, 
J. Coursaget, and J. F. Loutit. London, Pergamon 
Press, Ltd., 1956. Pp. 153-196. 

1 

! RADIOISOTOPES IN THE STUDY OF MINERAL ME- 

.-%omar, C. L, Wasserman, R. R, and Nold, M. M. 

STRONTIUM- CA LCIUM DISCRIMINATION FACTORS 
IN THE RAT. Proc. SOC. Exptl, Biol. and hled. 92, - 
859-863, 1956. 

Cooper, Betty M. 

CONTRIBUTION OF RADIOACTIVE ISOTOPES TO 
THE STUDY OF ELECTROLYTE BALANCE IN SUR- 
GERY. Ann. New York Acad. Sci. 66, Article 4, 976- 

982, 1957. 

Cabrielsen, Z.,I and Kretchmar, A. L. 

J. Clin. Endocrinol. 16, 1347-1353, 1956. 

Harris, C. C.,2 Bigelow, R. R.,3 Francis, J. E.,2 Kel- 

1 ley, G. G.,2 and Bell, P. 

PROBE. Nucleonics 14, No. 11, 102-108, 1956. 

- 

i, STUDIES ON THE SALIVARY SECRETION OF IODIDE. 

. - 

CSI (T~)-CRYSTAL SURGICAL s c I N TI L LA TI o N 

- 

$Now ,' Wirh Eden'Hospital, Casao Valley, California 

Kyker, Granvil C., and Anderson, Elizabeth B., editors 

RARE EARTHS IN BIOCHEMICAL AND MEDICAL 
RESEARCH. A conference sponsored by the Medical 

Division, Oak Ridge Institute of Nuclear Studies, OC- 
tober 1955. US Atomic Energy Commission report 
ORINS-12. (For sale, Office of Technical Services, 

Department of Commerce, Washington 25, D.C., $2.20.) 
The following papers were contributed by members of 
the staff of the Medical Division: 

Loos, R.l 

INVESTIGATION OF THE COMPLEXING ACTION 
OF AMINO ACIDS BY MEANS OF PAPER ELEC- 
TROPHORESIS. Pp. 163-168. 

Kyker, Granvil C. 

THE EFFECT OFDOSE ON THE MOBILIZATION 
OF RARE-EARTH RADIOISOTOPES. I. ANIMAL 
STUDIES. Pp. 222-240. 

Andrews, Gould k 

THE EFFECT OFDOSE ON THE MOBILIZATION 
OF RARE-EARTH RADIOISOTOPES. II. PRE- 
LIMINARY CLINICAL STUDIES, Pp. 241-258. 

Hood, S. L.,3 and Cow, C. L. 

TISSUE DISTRIBUTION AND PLACENTAL 
TRANSFER OF YTTRIUM-91 IN RATS AND CAT- 
TLE. Pp. 280-300. 

Hood, S. L,2 and Comar, C. L. 

BEHAVIOR OF RADIOACTIVE'YTTRIUM IN THE 
BLOOD OF RUMINANTS. Pp. 301-310. 

Christopherson, W. M.,3 Berg, H. F.,4 Kyker, G. 
C., and Brucer, Marshall 

STUDIES OF RADIOLUTECIUM IN THE MAM- 
MARY GLAND. Pp. 332-339. 

Brucer, Marshall 

DOSIMETRY CALCULATIONS AND CONFER- 
ENCE SUMMARY. Pp. 436-441. 

Kyker, Granvil C., Christopherson, W. K,3 Berg, H. 

F.,4 and Brucer, Marshall 

SELECTIVE IRRADIATION OF LYMPH NODES BY 
RADIOLUTECIUM (Lu-177). Cancer - 9,489-498,1956. 

Lengeman, F. W.,5 and Comar, C. L. 

THE SECRETION OF THE MINERALS OF MILK AS 
STUDIED WITH RADIOISOTOPES. - In A Conference 

1. University of Ghent, Belgium 
2. olarles F. Kettering Foundation 
3. Department of Parhology, University of Louisville 
4. Department of Surgery, University of Louisville 
5. University of Tennessee 
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on Radioactive Isotopes in Agriculture, sponsored by 
the Council of Participating Institutions of Argonne 
National Laboratory, held January 12-14, 1956 zt 

Xchigan Stae University. US Atomic Energy Com- 
mission report TID-7512. Pp. 387-394. (For sale by 
Superintendent of Documents, US Government Printing 
Office, Washington 25, D.C., $3.00.) 

Meschan, I.,I Oddie, T. H.,2 and Brucer, Marshall 

CERVICAL CARCINOMA APPLICATOR. Radiology 
THE UTILIZATION OF EUROPIUM-152-154 IN A 

67, 422-423, 1956. 

Mewissen, D. 5.3 

THE EFFECT OF MERCAPTOETHYLAMWE ON 

60. Radiation Research 6, 85-97, 1957. 
SURVIVAL OF MICE IRRADIATED WITH COBALT- 

- 

Mewissen, D. J.,3 and Brucer, Marhall 

LATE EFFECTS OF GAMMA RADIATION ON MICE 
PROTECTED WITH CYSTEAMINE OR CYSTAMINE. 
Nature 179, 201-202, 1957. - 

Mewissen, D. J.,3 Comar, C. L., "rum, Bernard F.,* 
and Rust, John H. 

A FORMULA FOR CHRONIC RADIATION DOSAGE 

..- TION TO A LARGE MAMMAL. Radiation Research 
VERSUS SHORTENING OF LIFE SPAN: APPLICA- 

- 6, 450-459, 1957. 

Okawa, Chiyeko,5 and Trombka, J. 1.6 

THE TECHNIC OF MAKING MtCROANGIOGRAMS OF 
RABBIT BONE MARROW. Am. J. Clin. Path. 26,758- 
764, 1956. 

- 

Schachinger, Lieselottel 

AUS DEM KREBSKRANKENHAUS IN 0.LX RID GE. 
Atomkern Enerpe 1, 321-323, 1956. 

Schweitzer, George K.,2 and Eldridge, James S.3 

REPRODUCIBILITY 0 F RADIOACTIVE S A >I p LE - 
PREPARATION TECHNIQUES. Anal. Chem. Acta 16, 

Singer, 
Comar, C. L 

ENDOGENOUS AND BILIAFtY EXCRETION OF CAL 

CIUM-45 AND STRONTIUM-89. Arch. Biochem. Bio- 

phys. 66, 404-410, 1957. 

Stewart, Martha, and Kyker, G. C. 

STANDARDIZATION OF B E T A EMITTING RADIO- 
ISOTOPES. Southern Chemist 16, 126, 1956. 

Trombka, J. I..7 and O'FogMudha, Pearghus8 

ROD UPTAKE MEASUREMENTS. Physics in Medi- 

cine and Biology 1, 340-351, 1957. 

Tyor, Malcolm P.,' and Eldridge, James S.3 

- 

189-193, 1957. 

Maqsood, M.,5 Medlen, A. B.,6 

- 

-" 

- 

THE EFFECTS OF DEGRADED RADIATION IN THY- **- 

- 

A COMPARISON OF THE METABOLISM OF RUBI- 
DIUM-86 AND POTASSIUM-42 FOLLOWING SI>fUL- 

232, 186-193, 1956. 

I 

TANEOUS INJECTIONS INTO MAN. Am. 3. Med. Scl. 

Wasserman, R. H. 

- 

RADIATION PROCESSIGN OF FOODS. J. Am. Dietet. 4" 
s -3.' W. D. 
+ 24; ASSOC. - 33, 33-36, 1957. 

Wasserman, R. H., Comar, C. L., and NOM, M. M. Oscar 

THE INFLUENCE OF AMINO AC IDS AND OTHER 
ORGAMC COMPOUNDS ON THE GASTROINTESn- 
NAL ABSORPTION OF CALCIUM-45 AND STRONm- 
UM-89 IN THE RAT. J. Nutrition - 59, 371-383, 1956. 

L Bowman Gray School of Medicine. 
2 "Greenbank," Barina Crescent, Australia 
3. University of Liege, Belgium 

4. Lt. Colonel, US Army Veterinary Corps, on duty with Divi- 
sion of Biology and Medicine, US Atomic Energy Com- 

mission, Washington, D. C 

5. 346 Sank-cho, Shiba-Shirokane. Minato-ku, Tokyo, Japan 
6. Now with the University of Michigan 

1. Johnson Foundation for Medical Physics 
2. Chemistry Department, University of Tennessee 
3. Now with Oak Ridge National Laboratory 
4. University of Minnesota 
5. Punjab University, Lahore, Pakistan 
6. A and M College of Texas 
7. Now with rhe University of Michigan 
8. St. Luke's Hospital, Dublin, Ireland 
9. Now with VA Hospital, Durham, North Carolina 
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EVER a lethargic organization, the ORlNS Med- 

ical Division has completed a particularly active 

year-in theory and in practice, at home and 

abroad, in the laboratory and the hospital. Programs 

in the germinal stage last year came to full flower, 

to replace or take precedence over others being 

brought to successful conclusion. And, of course, there 

were the scores of man- (and woman-) hours devoted 

to the intricate but routine tasks of keeping a complex 

organization functioning smoothly in all phases of its 

operation. 

Much of the work of the division has been directed 

toward the clinical effects of significant doses of ra- 

diation on living organisms. As early as June 1955, 

staff members had stressed the necessity for extensive 

modifications of existing procedures to take care of 

potential radiation-accident .victims. Many of the di- 

vision‘s varied programs tie in to this particular 

problem. 

The bone-marrow-replacement program, started 

shortly after 1955, is an excellent example of the type 

of study that is significant not only in the treament of 

disease but as an immediate and direct application to 

the treatment of radiation-accident cases. Dosimetry 

studies, too, have an important bearing. Much of this 

program is related to the level of radiation that is most 

probable in a serious accident, and the level at which 

treatment is most necessary because it is most useful. 

In essence, the situation is this: Where patients have 

been subjected to extremely high levels of radiation, 

there is at present no successful method of treatment 

known, except for palliation of incidental complica- 

tions. In the range of less than 100 roentgens, there 

is nothing that has to be done-patients will almost 

invariably recover from any physical effects incidental 

to the exposure. But in the very important, just sub- 

lethal range, there are procedures possible for the 

patient by which the lethality of the dose of radiation 

may be considerably reduced. 

In June, the Medical Division was suddenly given 

the task of caring for eight persons exposed to large 

doses of radiation. Three were dismissed within a few 

days when it became evident that they had received 

less than 100 rads. Five of these patients were in the 

300 to 400 rad (radiation absorbed dose) range-the 

range which may or may not be lethal, in which med- 

ical care is most necessary, and about which knowl- 

edge is scarcest. Further details of the case are given 

later in this report; a complete interim report on the 

medical care of these patients is in the process of pub- 

lication. 

A great deal of the division’s effort during the year 

has gone into the training program. The use of radio- 

isotopes is now so widespread that specific radioiso- 

tope methods are being modified and adapted to in- 

numerable types of routine hospital uses. The neces- 

sity for training physicians in the use of radioisotopes 

is beginning to teach urgent proportions. Because of 

the increasing demands on overtime for the instruction 

of foreign and domestic visitors at the Medical Division, 

its training program is undergoing changes to make it 

more efficient in the future. 

An unusual number of publications have been pro- 

duced by members of the division during the year. 

Some of these are necessary reports, not strictly classed 

as publications and not in the open literature; some 

are teaching materials that are distributed only to stu- 

dents of the division; and some are holdovers from 

the previous year’s work. 

SCANNING PROGRAM 

Improvement of scanning techniques, both in per- 

formance and interpretation, is a continuous program 

of the division. Proper interpretation of scans has been 

characterized as an art, not a science, so every means 

of making scanning more accurate is of extreme im- 

portance to kvery physician using radioactivity in his 

work. 

Routine area scans have been continuously used, 

particularly in patients with thyroid disease and liver 

metastases. Particular interest in the group of patients 

with thyroid remnants or areas of functioning tumor 

has been advanced by repeated scanning studies. 

Ryosaku Tanida, resident in experimental med- 

icine, has been carrying out a special study with a 

liver phantom in an effort to determine the size of 
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nodules that can be detected by external counting 

techniques. This study is continuing. 

It has been found that in studying patients with 

thyroid carcinoma previously treated by total or nearly 

total thyroidectomy, the use of large test doses of 

five or ten millicuries adds significant information over 

that obtained with usual tracer levels. Interest has also 

been shown in some special areas of activity in the 

teeth, salivary glands, and other areas not normally 

seen by scanning. 

The profile scanner, which uses a battery of scan- 

ning devices to traverse the entire length of a patient, 

has undergone testing during the year. It has been 

used only to a small extent in clinical problems, but 

has already given promise of helping to evaluate the 

total distribution of radioactivity in a patient. It elirni- 

nates the great depth dependence of the area scan, 

and makes possible scanning of the whole body with- 

out requiring the patient to lie still for an excessive 

length of time. 

The great bulk of work with the profile scanner 

has been devoted to experiments with samples to 

determine such characteristics as field of vision, uni- 

formity, and cut-off points. Work is also in progress 

on a device to explore its response. At the end of the 

year, work was in progress on the construction of a 

three-dimensional isoresponse model for the scanner; 

it will serve as a standard for future investigations and 

for the proper operation of the machine on patients. 

It is hoped that the profile scanner may be made 

quantitative, because more and more interest is being 

given to the quantity of radioactivity in a person‘s 

body. Present levels are exceedingly low, but the 

The Medical Division’s human linear scanner. 
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question of fallout has caused more persons to beco 

interested in determining the exact amount; if pres 

work on the profile scanner is successful, it may b 
possible to determine the total radioactivity in a per. 

son’s body by passing him beneath it. In the courfe -: 
of this study, the radiation victims of the y-12 accident 

were scanned by the device. 

Research associate Akiro Tsuya has devised a 

method of getting very roughly quantitative record. 

ings of the field of vision of a scanning head or other 

detecting head. The method provides only an approxi- 

mate answer, but it has the virtues of being automatic, 

provides a visible record, and can be done in a few 

minutes. 

Another scanning problem under investigation is 

that of “background erase.” The investigation includes 

not only the question of the best method of erasing 

background, but also whether such erasing is desirable. 

Such desirability will be investigated along with the 

quest for a practical erase circuit. 

THYROID-UPTAKE PROGRAM 

Special studies were begun during the year on the 

early uptake phase of radioactive iodine-131 in normal 

and hyperthyroid patients. Principal objective is the 

improvement of methods of obtaining early uptakes. 

By taking advantage of previous work done on the 

correction for neck background, and using a continuous 

recording device, staff members have been studying 

the effects of varying doses of drugs such as stable 

iodide and potassium perchlorate on thyroid physi- 

ology. 

CLINICAL STUDIES 

A most active program in the Medical Division is 

that concerned with total-body irradiation and bone- 

marrow transplantation. Further detailed studies have 

been made on biochemical changes and changes in 

morphology of bone marrow in patients with leukemia 

after a single massive dose of total-body irradiation. 

Bone-marrow transplantation has been attempted ac- 

cording to methods previously developed in the Medi- 

cal Division. 

Although some temporary favorable risults have 

been obtained in children with acute leukemia, it is 

not felt that true transplantation has been clearly 

demonstrated. It is possible that some blast-cell leu- 

kemias respond to a single large dose of total-body 

irradiation with a suppression of the leukemic process 

and reactivation of normal blood formation. Efforts 
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are now under way to determine the true place of the 

')onemarrow injections in this sequence of events. 

In patients with subacute granulocytic and mono- 

cytic leukemia, in the adult age group, no favorabl- 

results have been attained, although transient depres- 

sion of the leukemic process has ben demonstrated. 

During the past year, the division has improved its 

facilities for delivering total-body irradiation with 

cobalt-60. A special simple shielded source allowing a 

wide-angle beam distribution has been set up, and, in 

addition, the new Westinghouse two-headed cobalt-60 

teletherapy machine has been used for this type of 

treatment. 

During the year, considerable effort went into the 

development of methods for platelet separation and 

storage. Platelets are essential for treating the period 

of marrow aplasia following the massive irradiation. 

Biochemical studies have tried to characterize the 

results of the tissue breakdown, which is so striking 

immediately after these large doses of radiation. It is 

obvious that in leukemic patients, because of the large 

volume of highly sensitive cells, this tissue breakdown 

may be much more extensive and profound than might 

be expected with a similar dose to a normal individual. 

Y-12 Radiation Accident 

The radiation accident, which occurred at Y-12 on 

June 16, occupied the clinical staff of the Medical 

Division for the rest of the year, and is continuing to 

-* 

1 require major effort. 

I 

I 
Extensive studies of blood and bone marrow and 

biochemical changes in the blood and urine were 

initiated as soon as the patients arrived at the hospital, 

and have been continued to the present. 
I 
1 

During the early period of care of these patients, 

serious consideration was given to the use of bone- 

marrow transplantation. The facilities and techniques 

set up for the leukemia-radiation program were avail- 

able, and a large number of potential bone-marrow 

donors were called into Oak Ridge. Relatives of the 

patients were selected, in the belief that they might 

offer genetically more suitable marrow. However, with 

the determination that the doses of radiation were 

somewhat lower than had been initially found, and 

after evaluation of the immediate clinical response, it 

was decided that marrow transplantation would not be 

; 

! 

1 used. 

i 
5 
1 

i 

The patients showed a typical radiafion response, 

and during the third and fourth week after radiation 

group of blood donors was kept on call SO that fresh 

blood could be given promptly if necessary. However, 

the patients went into a recovery phase spontaneously, 

and no blood or platelet transfusions were required. 

Extensive assistance was received from physicians 

outside the Medical Division in caring for the patients 

who were subjected to accidental radiation. Shields 

Warren, consultant to the U. S. Atomic Energy Com- 

mission, and Charles L. Dunham, director of the AEC 

Division of Biology and Medicine, visited the division 

shortly after the accident. Special arrangements for 

provision of tissues for transplantation were made with 

the help of Charles C. Congdon, Biology Division, Oak 

Ridge National Laboratory; and Joseph Ferrebee and 

Don Thomas of the Mary Imogene Bassett Hospital in 

Cooperstown, New York. 

Continuing studies on biochemical aspects of the 

problem have been carried out with the cooperation 

of Louis H. Hempelmann, of the University of Rochester, 

and M. C. Goodall of Duke University. Special help on 

hematologic 'problems has been given by Eugene P. 

Cronkite of Brookhaven National Laboratory, and a 

research program involving the use of tritium-labeled 

thymidine has been carried out by Dr. Cronkite, Victor 

P. Bond, and Ted Fliedner, also of Brookhaven, with 

the help of Andrew Myron Johnson, medical student 

on a summer fellowship with the Medical Division, and 

permanent members of the division staff. 

Studies on the clotting mechanism and related 

blood components have been done by Herbert Size, 

Jacques Gauthier, and John J. Bolger, all of Boston 

City Hospital. George T. Harrell, dean of the College 

of Medicine, University of Florida, has taken a special 

interest in the problem, and has arranged for some 

electrophoretic studies on the serum to be done by 

F. W. Putnam, professor of biochemistry at the Univer- 

sity of Florida, to supplement the extensive studies 

done by Granvil C. Kyker's group at the Medical 

Division. 

Among the Oak Ridge people who have partici- 

pated to an extensive degree in the management of 

the radiation accident are C. R. Sullivan, Jr., Y-12 

plant physician; Robert A. Charpie, assistant director, 

Oak Ridge National Laboratory; and H. J. McAlduff, 

Jr., deputy director, AEC Inspection Division. K. Z. 

Morgan, director of the ORNL Health Physics Division, 

and his staff, in a rushed effort to determine the 

dosage received by the men involved in the accident, 

carried on an experimen: that required many staff 

members to go without sleep for about forty-eight 
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hours. The information they obtained became available 

promptly enough to be used as a basis for deciding 

not to give bme-marrow transplantation to the irradi- 

ated individuals. L. K. Akers and H. K. Ezell, Jr., of the 

ORlNS Special Training Division have carried out some 

special studies on the radioactive products in the urine. 

All these efforts were in addition to the specific 

activities of the permanent, resident, technical, and 

nursing staffs of the Medical Division, almost all of 

whom have been involved in one way or another in 

caring for these patients. 

(Editor's Note: Nominally, the information con- 

tained in this report does not extend beyond the 

period ending June 30, 1958. Because of the nature 

of the Y-12 incident, however, an exception is being 

made. The five patients under observation and treat- 

ment at the Medical Division were discharged from 

the hospital on July 30, and subsequently returned to 

work at the Y-12 plant. The men will be kept under 

observation for a considerable period of time, but the 

observation will be done on an outpatient basis.) 

Massive Nitrogen Mustard 
Effects on Bone Marrow 

A group of patients is being treated with large 

doses of nitrogen mustard with and without efforts at 

autologous marrow transplantation. An evaluation of 

hematologic effects of the dose is expected to provide. 

information about the success or failure of the marrow 

transplantation. 

Long-Range Clinical Programs 

The Medical Division is continuing to study the 

treatment of various hematologic disorders with radio- 

isotopes and chemotherapy. The total-body irradiation 

program has required the division's taking on a con- 

siderable number of patients with acute and subacute 

leukemia. A number of these are being followed in the 

hospital and on an outpatient basis. This has required 

an increased amount of hematologic work and has 

increased the outpatient load. In general, the total- 

body irradiation has been reserved for patients who 

have previously had an adequate trial of drug therapy. 

A continued long-range evaluation has been made of 

intravenous colloidal gold-198 in the treatment of 

chronic leukemia. 

_. 

Patients with ovarian carcinoma have been studied 

with repeated surgical treatment and the use of intra- 

peritoneal colloidal radioisotopes. A limited amount of 

work has been done with yttrium-90 and lutecium-177. 

Immediate chemical reactions on serous surfaces after 

c 

intraperitoneal and intrapleural use of the rare-eafih 

elements have continued to present a problem, but 

there is evidence of good therapeutic efiect, at least 

from the yttrium-90. Intracavitary nitrogen mustard has 

also been studied in a limited number of cases in an 

effort to compare its effects with those of the colloidal 

radioisotopes. 

Hyperthyroidism, carcinoma of the thyroid, and a 

few cases of heart and pulmonary disease have been 

treated with radioiodine. The most active research 

effort in these areas has been the study of thyroid 

remnants and small functioning metastases of carinoma, 

plus the special thyroid physiology studies in hyper- 

thyroid patients, as previously mentioned. 

Clinica I Teaching P rog r a rn 

The clinical staff of the Medical Division has con- 

tinued to have a series of short-term residents who 

have participated in the clinical program. The treat- 

ment of patients with more or less routine forms of 

radioisotope therapy has been continued as a means 

of having clinical material for this teaching program. 

In addition to the residency training program, 

members of the clinical staff have participated in 

special teaching activities in the Medical Division short 

courses and in the basic radioisotope techniques course 

given by the Special Training Division. They have also 

presented a number of lectures before various organi- 

zations outside of Oak Ridge. 

Clinical Dosimetry Studies 

The major effort on this program during the year 

involved continuation of the program initiated in Fiscal 

Senior scientist R. 1. Hayes (left) and David 8. Camp, research 

participant from the University of the South, test the newly 

acquired aufomatic recording spectrophotomefer. 
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Year 1957 on dogs and goats. Small-volume detectors 

were implanted in the walls of the intestinal tract of 

experimental animals. (The dogs represented single- 

stomach animals, the goats, multiple-stomach animals.) 

The test animals were given known doses of beta- 

emitting isotopes and, after recovery, it was possible, 

using certain calibration techniques, to determine the 

dose received by the intestinal mucosa of the animals 

at the site of implantation. 

This dose to the mucosa was studied as a function 

of site of implantation, size of the animal, and motility 

of intestinal content (normal, constipated, and 

diarrheal). These studies served to emphasize extreme 

variations in dose caused by variation in gastrointestinal 

motility of the individual animals. 

Study was expanded to an investigation of the 

concentration-time studies at different sites along the 

intestinal tract. This study enabled the investigators to 

make an indirect calculation of the average dose at 

the different sites investigated. The indirect determina- 

tion was in excellent agreement with the dosimeter 

determination. 

PRECLINICAL STUDIES 

The experimental program of preclinical studies is 

summarized under three topics: rare-earth studies, 

protein metabolism, and topics of related interest. 

The studies in each topic during the past year have 

continuity with interests and objectives stated in pre- 

vious reports. 

Rare-Earths Program 

Emphasis in the rare-earth studies has shifted from 

the tracer measurements of mobilization of various 

combinations of rare-earth elements and radioisotopes 

to the analysis and evaluation of these measurements 

and to the investigation of biochemical behavior of 

the elements. 

The toxicity of several rare earths, particularly 

yttrium and lanthanum, was discovered to be greater 

than had been previously reported, with toxicity by 

the intravenous route considerably greater than by 

other methods, A complete tabulation of all toxicity 

measurements in various experimental animals by sev- 

eral routes of administration was compiled and in- 

cluded in a published report to permit additional 

interpretations for the series of elements. The report 

includes certain considerations of their chronic toxicity. 

Protein Metabolism 

The program in protein metabolism was represented 

by the experimental work for the doctoral degree 

performed by Arthur L. Kretchmar, Medical Division 

clinician, and administered in cooperation with the 

Department of Biochemistry, University of Michigan. 

The experimental work was completed and Dr. Kretch- 

mar received his degree in February. In addition to 

the protein-metabolism work, related experimental 

studies were carried out during the period. 

Ca Ici u m-47 

Because of the radiation characteristics of calcium- 

47 that make it of potentially greater value in human 

studies than the calcium-45 now in general use, an 

attempt was made to produce a quantity of calcium-47 

by neutron irradiation of enriched calcium-46 at Oak 

Ridge National Laboratory, but the attempt was rela- 

tively unsuccessful, These preliminary results do, how- 

ever, indicate that it will be worth while to repeat the 

activation of the enriched material and to isolate the 

calcium-47' from other impurities before evaluation. 

Animal Problems 

During the year, the ORlNS animal facilities were 

remodeled to some extent, and this remodeling will 

continue. 

Difficulties have been encountered in maintaining 

a colony of specific-pathogen-free (SPF) rats. After a 

colony of rats had been destroyed because of an epi- 

demic of respiratory disease, a new colony was trans- 

ported by special carrier from New York and estab- 

lished in special cleaned, disinfected, and renovated 

quarters. After 60 days, respiratory symptoms were 

detected in the new colony; investigations indicated 

that the animals had been infected before their ship- 

ment to Oak Ridge. Plans are in progress to obtain a 

guaranteed SPF colony, to arrive in August of 1958. 

Small-Animal Scanner 

A linear scanner for small animals, to determine 

the longitudinal distribution of radioisotopes in the 

animal, was designed and constructed during the year. 

It is a simplified version of the man-sized scanner, and 

has been tested with surgical samples and human 

pathological material. 

TELETHERAPY PROGRAM 

Design, construction, and installation of a new 

1300-curie, double-headed cobalt-60 teletherapy ma- 

chine were compiered during the year. The new mi: 
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A double-headed radiation-felefherapy unif, using fwo 650-curie 

sources of radioacfive cobalf-60, was insfalled in the Medical 

Division lasf spring. 

is a compromise between the fixed-beam and con- 

tinuously variable types of machines; each head has a 

revolving turret mounting six semipermanent collimators 

and one easily removable collimator, so that seven 

different beam sizes and intensities are readily avail- 

able in each head at any time. 

The two heads, which revolve about the patient, 

permit the diseased tissue to receive a large amount 

of radiation while the surrounding tissue and skin 

receive a comparatively small amount. 

Little actual therapy was carried out with the new 

machine or the division's other teletherapy units; stand- 

ard testing to determine isodose curves and optimum 

operating procedures was undertaken, but no real 

activation of the teletherapy program is planne 

the arrival of Francisco Comas, a former resident 

cian at the Medical Division, to assume direction of f 

program in July 1958. 

GENERAL 

In the course of the year, Cyril L. Comar and' ~ 

Robert Wasserman finished their work at the Medical 

Division and are now at Cornell University. Newcornen 

to the division included A. C. Morris, Jr., instrument 

engineer; Beecher W. Sitterson, chief clinician; and 

Fred Snyder, assistant scientist. 

Marshall Brucer, chairman of the Medical Division, 

and Granvil C. Kyker, chief of preclinical research, 

assumed the offices of president and program chair- 

man, respectively, of the Society of Nuclear Medicine. 

Drs. Brucer and Gould A. Andrews, chief of clinical 

services, were prevented from attending the annual 

meeting of the SNM, over which Dr. Brucer was to 

preside, by the necessity of taking care of the Y-12 

accident victims, but Medical Division members D. A. 

Ross, chief of medical physics, R. L. Hayes, senior scien- 

tist, and Dr. Kyker all attended the meeting and took 

active part in presenting papers and a course in 

thyroid-uptake calibration. Mrs. E, H. Anderson, re- 

search associate, was in charge of a special display of 

"midget" exhibits, prepared by the Medical Division, 

at the same meeting. 

A patent on "mock-iodine," the barium-cesium 

mixture used in the thyroid-uptake calibration program, 

was issued to Dr. Brucer. 
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APPENDIX 111 

Medical Division 

CONSULTANTS TO THE MEDICAL DIVISION 

ALABAMA 

Medical College of Alabama 

William H. Rirer 

ARKANSAS 

University of Arkansas Medical Center 

Howard J. Barnhard 

CALIFORNIA 

City of Hope Medical Canter 

Melville 1. Jacobs 
Eden Hospital 

Ralph M. Knirelay 
University of California at Lor Angeles 

Benedict Cassen 
UCLA Medical Center 

Raymond L. Libby 

University of Southern California School of Medicine 

Franz K. Bauer 

Henry L. Jaffee 

University of Colorado 

Jerry K. Aikawa 

COLORADO 

DISTRICT OF COLUMBIA 

Paul C. Aebersold 

AEC, Washington, D. C. 

FLORIDA 

Florida State Board of Health 

Lorenzo L. Parks 
Halifax District Hospital 

Herbert D. Kerman 
Private Physicians 

Louis M. Orr 

Samuel W. Root 
University of Florida 

George T. Harrell 
Francis E. Ray 

GEORGIA 

Emory University School of Medicine 

Bryan Redd 
H. Stephen Weens 

Claude-Starr Wright 

Medical College of Georgia 

ILLINOIS 

Cook County Hospital 

lnin F. Hummon 

KANSAS 

University of Kansas 

Frank E. Hoecker 
University of Kansas School of Medicine 

Galen M. Tice 

KENTUCKY 
University of Louisville School of Medicine 

Harold F. Berg 

William M. Christopherron 

Ji-toong Ling 

LOUISIANA 

Ochsner Clinic 

William R. Arrowsmith 

Paul J. Muriron 

Tulrne University 

John U. Hidalgo 

Robert T. Nieset 

MARYLAND 

Martin Company 

National Institutes of Health 
Stanley H. Clark 

George 2. Williems 

MASSACHUSETTS 

Harvard University Medical School 

A. Stone Freedberg 

MICHIGAN 

University of Michigan School of Medicine 

Jere Bauar 
Halvor N. Christensen 

Adam A. Christman 

M. J. Coon 

James E. Lofstrom 

Wayne University College of Medicine 

MISSISSIPPI 

University of Mississippi Medical Center 

Robert D. Sloan 

MISSOURI 
Private Physician 

University of Missouri %chool of Medicine 
Wendell G. Scott 

Walter J. Brudette 

NEBRASKA 

Creighton University School of Medicine 

James F. Kelly, Jr. 
University of Nebraska 

Howard 8. Hunt 

Merle M. Musselman 
Arthur Tuma 

NEW YORK 

Francis Dellfield Hospital 

Hospital For Joint Diseases 

New York University-Bellevus Center 

Private Physician 

State University of New York 

Syracuse Memorial Hospital 

Carl B. Braestrup 

Milton Friedman 

Sidney Rubenfeld 

Norman Simon 

Warren Glaser 

Alfred S. Berne 

G. Ferlazzo 
Paul A. Riemenschneider 

NORTH CAROLINA 

Bowman Gray School of Medicine 

Camillo Artom 
lradore Meschan 

William G. Anlyan 
Harold W. Lewis 

Robert J. Reeves 

C. E. Stevens 

Malcolm P. Tyor 

Duke University School of Medicine 
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University of North Carolina 

John H. Ferguson 

Charles D. Van Cleave 

NORTH DAKOTA 

University oi North Dakota School of Medicine 

William E. Cornatzer 

PENNSYLVANIA 

Temple University School of Medicine 

R. C. Baldridge 

SOUTH CAROLINA 

Medical College of the State of South Carolina 

John C. Hawk 

TENNESSEE 

Carson Newman College 

Carl T. Bahner 
Oak Ridge Hospital 

Robert P. Ball 

Robert R. Bigelow 

Dana W. Nance 

W. W. Pugh, Jr. 

C. J. Spear 
Paul E. Spray 

David S. Carroll 
Alfred 2. K:aus 

Carl E. Nurnberger 

John L. Wood 

Vanderbilt University 

Herbert Francis 

Granville Hudson 

C. C. McClure 

George R. Meneely 

University of Tennessee College of Medicine 

Veterans Administration Hospital 

TEXAS 

M. D. Anderson Hospital 

Gilbert H. Fletcher 

Robert J. Shalek 

Vincent Collins 

Harold Tivey 

J. A. lsherwood 

Ludwik Anigstein 
Robert N. Cooley 

Wendell D. Gingrich 
Wi!liam C. Levin 

Wi;:c.i W. Nowinski 

Marti:! Schneider 

Howard G. Swann . 

Baylor University 

Brooke Army Medical Center 

University of Texas Medical Branch 

VIRGINIA 

Medical College of Virginia 

Frederick 8. Manderville 
University of Virginia 

George Cooper 

Kenneth R. Crispell 

George R. Minor 

WASHINGTON, D. C. 

U S Veterans Administration 

Lyndon E. lee 

WISCONSIN 
University of Wisconsin 

Edgar S. Gordon 

PUERTO RICO 

University of Puerto Rico 

Conrad0 Asenjo 

TELETHERAPY EVALUATION PROGRAM 

INSTITUTION REPRESENTATIVE ON TEP 
Baylor University ........................................................ Vincent Collins 

Creighton University . ................... James F. Kelly, Jr. 
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Duke University ...................................................... Robert J. Reeves' ........ S:.FA 

-"&J Emory University H. Stephen Weenr 
Louisiana State Universitv - . _^I 

. .3 
- 

Medical College of Virginia ...................... Frederick B. Mandevill. 

Ner Yc;k L';.;vcrs;;,+ . '.-q 
~ i:a 

(Bellevue Medical Center) ............. Sidney Rubenjeld 
State University of New York (Syracuse) .... Paul Riemenschne&, 
University of Alabama ... William H. Riser, J~. 

University of Arkansas .................................... Howard J. Barnhard 

University of Kansas ....... Galen M. Tice 
University of Louisville 
University of Mississippi . ............ Robert D. Sloan 

University of Southern California .......... Henry L. Jaffe 

University of Tennessee . ............................. David S. Carroll 

University of Texas (Medical Branch) ......... Robert N. Cooley 

University of Virginia .. George Cooper 
Vanderbilt University .......................................... Herbert C. Francis 

Wake Forest College ...................................................... 1. Meschan 

..... Ji-toong L' '"0 

Howard 8. Hunt University of Nebraska 

University of Texas (M. D. Anderson Hospital) .... Gilbert H. Fletcher 

Wayne University ...................... James E. Lofstrom 

MEDICAL DIVISION SEMINAR SERIES 
THYROID-UPTAKE SEMINAR FOR TECHNICIANS 

August 19-23, 1957 

Olive Bell ............................. Kentucky Baptist Hospital 
Louisville, Kentucky 

Phyllis Canup _.____ University of North Carolina School of Medicine 

Chapel Hill, North Carolina 

Mrs. Barbara M. Covey ........................................ VA Hospital 

I' Atlanta, Georgia 
Mrs. Thelma Eubanks c .................... East Tennessee Baptist Hospital 

Knoxville, Tennessee 

Robert Gray d. ....................... Holston Volley Community Hospital 

Kingsport, Tennessee 
Margaret Keefe ........... .................. Queens General Hospital 

Jamaica, New York 
Robert D. lee $': . East Tennessee Baptist Hospital 

Knoxville, Tennessee 
T/Sgt. George W. Lucas ............................ Department of Radiology 

388 2nd School Group, Gunter Air Force Base, Alabama 

Mary Ann Matassa ........................... . St. Agnes Hospital 

Baltimore, Maryland 

Walter Mayes ......... . ............... Providence Hospital 

Mobile, Alabama 
Mrs. Jean King Moore &... ..... Holston Valley Community Hospital 

Kingsport, Tennessee 
Maryanne Nelson .................... ........... VA Hospital 

Iowa City, Iowa 
Mary H. Rennie ......... . VA Hospital 

Ann Arbor, Michigan 

Dorothy M. Roth .............. . VA Hospital 

Louisville, Kentucky 
Edith Sharp ... . . University of Indiana 

Indianapolis, Indiana 
Mrs. Kathryn Sharpe ................ .. Duke UniversiV 

Durham, North Caroh 

Mike D. Stephens ..................... ..... ............... Watts Hospital 

Durham, North Caroh 
Jack W. Wright .. ...................... Coatesville Hospital 

CoaterviIIe, Pennsylvania 

SEMINAR FOR PATHOLOGISTS: DIAGNOSTIC USES 

OF RADIOISOTOPES 

November 11-16, 1957 
February 10-15, 1958 

F. Wells Brason ........ Harrisburg Hospital 

Harrisburg, Pennsylvania 
Victor B. Buhler .......... . . St. Joseph's Hospital 

Kansas City, Missouri 
Gerald S. Dean .................................... Highland Park Hospital 

Highland Park, Illinois 

Detroit, Michigan 
Herbert L. Goodman ........................................ Bryn Mawr Hospital 

Bryn Mawr, Pennsylvania 
louis P. Hastings ........... . St. Francis Hospital 

Hartford, ConnedicUt 

Frank J. Eurs ....... ....... Woman's Hospital 



Francis 5. Jones J' University of Tennessee Memorial 
Research Center and Hospital 

Knoxville, Tennessee 

Elizabeth Khayat ....._...._____.__ ~ .________ ~ ____........... The Jamaica Hospital 
Jamaica, New York 

Joseph R. Kraft _______ ___________..___________________________..~ St. Francis Hospital 

Peoria, Illinois 
Mcrtcn H. Kulesh ______ Universi!y cf Nebraska Cc!!ege of Medicine 

Omaha, Nebraska 

Christie E. Mcleod _____ ~ ____ ~ __._.__.___ ___ _____ ~ 28 Crescent Street 

Middletown, Connecticut 
Harlan L. Papenfuss _________ ~ _.._.______ ~ 2315 S. 17th Street 

Lincoln, Nebraska 
William G. Rice ________ ~ ________._ ___ ___.____________ . Mount Carmel Hospital 

Columbus, Ohio 
Henry A. Rothrock ____ ~ _______. ___._ ____ Chester County Hospital 

West Chester, Pennsylvania 
Olin Wiland _____ _________ ____ ______ _____ ~ Reid Memorial Hospital 

Richmond, Indiana 

__ 

ISOTOPES USED BY MEDICAL DIVISION 
Isotope mc 

Calcium45 ________________________________. ~ 1 

Chromium-51 11 

Rachromate ______ ~ _____ _____ ______________ 8 

Cerium-Praseodymium-1 44 _______________.____ 20 
Cesium-Barium-1 37 ____________...___ ~ 5 
Cobalt40 ______._______________._____I___ ~ ~ ____ _.____ _____ 1,294.000.6175 

Cobalt Alloy ____ ______ __________ ~ ________ 2,665 

Europium Powder 736 

Gold-198 -.-I ..__._.__. _._..__ ~ _.._ 2,680 

Iodine-1 31 ~ ___________ 4.75 

Oriodide ..__.__ __________ 3,640 

Radiocaps _... ~ .___ ~ _____.________ ____ ~ __ _____ 1 17.91 

Risa ~ ________ 19 

Rose Bengal _______ ~ 16 
Iodine-1 32 __ 10 
I ron-59 ~ ____ __ ~ _____ 3.25 
Phosphorus-32 289 
Scandium46 ____ ~ ___._______ ______ ~ 3 

Sulfur35 ~ _________ ______ ___ 63 

Yttrium-90 ______ ~ ___________ ~ _______ _.___ _____ ________. ___ ____ 595 
Yttrium-91 ~ __ 75 
Iron-59 (P) ..._ .._.______ ~ ____________ ~ _.______ _____ 3 
Rubidium-86 ______ __ _________ _________ ~ 20 
Potassium-42 __......____________... ___ 20 
Triolein __-__ ~ ~ ~ ______ 2 
Sodium-24 ____.________ ___ ~ ______ 23 
Barium-I 33 ______ __ ________ 8 

Thulium _____ ~ __ 1 
Niobium-95 ____ ~ ~ _____ ~ ~ 2 
Promethium-147 20 
Calcium47 __ ____ 

~ Less than 0.01 
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ORINS HOSPITAL PATIENT DAYS 
July ___ ...._.___.__ ________ ___ ~ ~ ~ ______.__ 584 

August ...............__. ______ ___._ ~ _____-_ ~ 539 
September 502 

October 490 

November 502 

December 366 

January 412 

February _.___ ~ ________________.__ _._______ ___________ 458 

March ...._...__._.. __.__ ____________ __ _______ ____ _____________ 592 

April .--__ .._..__ ~ ~ ..._ ~ __.___________ 538 
May ~ ~ ~ ___ 467 

June ....................................................................................... 51 4 

Total Patient Days __________........_._____ ~ ____ 5964 

Average Per Month ________.__.._______________ 497 

Average Per Day _____________._.._..____________ 16.3 

RESIDENT PHYSICIANS 
Edmund 8. Andrews _______ ~ ___________ ~ ____ University of Michigan Hospital 

Ann Arbor, Michigan 
Bernd Bach ____________._____ ________________.._ East Tennessee Baptist Hospital 

KnoxviI!e. Tennessee 

William R. Blade __.__.______.___._............ East Tennessee Baptist Hospital 
Knoxville, Tennessee 

Hans H. Faurt __.______.__________________ ~ ..._.__ East Tennessee Baptist Hospital 
Knoxville, Tennessee 

William D. Huffines ____________ University of North Carolina School of 
Medicine, Chapel Hill, North Carolina 

Alberto Manaresi ......___________________________.____ ~ ____ ~ Mount Sinai Hospital 
Minneapolis, Minnesota 

K. J. Momose ___________________... _____ _______ Massachusetts General Hospital 
Boston, Massachusetts 

Misha D. Newman ________ ~ ______________.__ ___..________ ____ Charity Hospital 
New Orleans, Louisiana 

John T. Pollard ____ Massachusetts General Hospital 
Boston, Massachusetts 

Mario Perez-Reyes ____ ~ _______._____._ __ Prince George's General Hospital 
Cheverly, Maryland 

Alvin Segel __________ ~ ________ Cleveland City Hospital 
Cleveland, Ohio 

Jean G. Terrier __________________ ~ ____ __________ Royal Victoria Hospital 
Montreal, Quebec, Canada 

Alfred L. Weber _________________ ~ ___.______ Massachusetts General Hospital 
Boston, Massachusetts 

POSTRESIDENT ASSISTANTS 
Orren W. Hyrnan, Jr. ________________ ____ ____ ~ ______ ~ ________ St. Mary's Hospital 

Knoxville, Tennessee 

C. G. Papavasiliou __...____________________.__________ ________ Boston City Hospital 
Boston, Massachusetts 

RESIDENT IN EXPERIMENTAL MEDICINE 
Robert Nightingale ~ ____ _______ Iowa Methodist Hospital 

Des Moines, Iowa 

NONEMPLOYEE VISITORS 
Nareer Ud-Din Ahmad ________ ~ _____________ West Pakistan Health Service 

West Pakistan, Pakistan 

Lan-Chang Chiang __________._______ National Kwei Yang Medical School 
Kwei Yang, China 

Junichi Fujita ______.__._.__..____ The Second National Hospital of Tokyo 
Tokyo, Japan 

Andrew Myron Johnson ____ ~ Vanderbilt University 
Nashville, Tennessee 

Luis Amoros-Marin ____ University of Puerto Rico 
San Juan, Puerto Rico 

Walter Elmore Nance Harvard Medical School 

Cambridge, Massachusetts 

Efraim Otero-Ruir ____________ Javeriana University School of Medicine 
Bogota, Columbia 

John H. Rust ___..__________________________ ____ _.____ ______ University of Chicago 
Chicago, Illinois 

V. M. Sivaramakrishnan. __ ____ University Biochemical Laboratory 
A. C. College, Madras, India 

William 8. Stavinoha ___.__________ University of Texas Medical Branch 
Austin, Texas 

PUBLICATIONS FROM THE MEDICAL DIVISION 
(FISCAL YEAR 1958) 

ANDERSON, ELIZABETH B. "Ten Years with the Peaceful Atom." 
Available from the Medical Division, ORINS. 

ANDERSON, ELIZABETH B. (Translated by Junichi Fujita') "Ten 

Years with the'peaceful Atom," (Part 1 and Part 2) Journal 
of Nursing (Tokyo, Japan) 21, No. 11, Nov. 15, 1957; 21, 

No. 12, Dec. 15, 1957. 

ANDREWS, G. A. "A Few Notions Involved in the Clinical Use of 
Radioisotopes." Ann. Int. Med. 47, 922-938, 1957. 

ANDREWS, G. A. "Acute Effects of Irradiation in Man." Proceed- 
ings of the Sixth International Congress of the International 

Society of Hematology held in Boston, 1956. Grune and 

Sfraffon, New York, 1958. 

"Atomic Energy and Agriculture," AAAS Symposium, Xol. 49. 

Edited by C. L. Comar.' Associate Editors: R. F. Reitemeier; 
H. 8. Tukey,' H. Patrick,' and B. F. Trum! 

BELANGER, L. F.: VISEK, W. J.," LOTZ, W. E.: and COMAR. 
C. L.Z "Rachitomimetic Effects of Fluoride Feeding on the 
Skeletal Tissues of Growing Pigs." Am. J. Pafh. 34, 25-35, .--- 
lY3tl. 
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BELANGER, L. F.,' VISEK, W. J.: LOTZ, W. E.: and COMAR, 
C. L. a "The Effects of Fluoride Feeding on the Organic 
Matrix of Bones and Teeth of Pigs as Observed by Auto- 
radiography After in vitro Uptake of Calcium-45 and Stron- 

tium-35." J. Biophysical and Biochemical Cytology 3, 559-566, 
1957. 

SRUCER, M. "Critique of the Seminars on Thyroid Uptake.'' 
Mimeographed. Available from the Medical Division. 

BRUCER, VON MARSHALL. "Die Grundlagen der Therspie mit 
Radioaktiven Isotopen." !Tei! 1) Ubersetzung und zusam- 
menfassung yon Dr. Liselotte Schachinger, Munchen. Atom- 
kernenergie, Heft 6/June 1958, pp. 217221. 

BRUCER, M. "Isotopes in Medicine-Are They Worth the Trouble?" 
ORINS-17 Technical Information Service Extension, Oak Ridge, 
Tenn. Available from the Office of Technical Services, Depart- 
ment of Commerce, Washington 25, D. C. Price 30 cents. 

BRUCER, M. "Progress and Potentialities in Teletherapy." Mississippi 

Valley M. 1. 79, 260-270, 1957. 

BRUCER, M. "Radioisotopes and the Clinical Pafhologirt." (iditorialj 
Am. J. Clin. Path. 29, 266-268, 1958. 

BRUCER, M. "Radioisotopes in Medicine. Basic Data-37 Charts a 

Physician Must Know." Midget Exhibits, Mimeographed. 

BRUCER, M. "Radoisotopes in Medicine. Applied Techniques, 6-1 
through 6.6.'' (Scanning) Midget Exhibits, Mimeographed. 

BRUCER, M., HARMON, J. H., and GUDE, WILLIAM D?.' "Radio- 

active Isotopes in the United S!ates HospitaIs. A Survey of 

Hospital Administrators' Problems up to 1957." ORINS-21. 
Technical Information Service Extension, Oak Ridge, Tenn. 
Available from the Office of Technical Services, Department 
of Commerce, Washington 25, D. C. Price $1.50. 

CHRISTOPHERSON, W. M.," KYKER, G. C., BERG, H. F." and 

BRUCER, M. (with technical assistance of Johanna Meyer'). 
"Effect of Specific Activity on Distribution of Radiolutecium 
(Lux=).'' Proc. Sac. Exper. 501. k Med. 95, 750-734, 1957. 

COMAR, C. L.,= and WASSERMAN, R. H.' "Macronutrient Metab- 
olism." In: Atomic Energy and Agriculture, AAAS Symposium, 

COMAR, C. L.," WASSERMAN, R. H.,a ULLBERG, S.," and AN- 
DREWS, G. A. "Strontium Metabolism and Strontium-Calcium 
Discrimination in Man." Proc. SOC. Fxper. Biol. 8 Med. 95, 

COMAR, C. L.,' RUSSELL, R. 5,'' and WASSERMAN, R. H? 
"Strontium-Calcium Movement from Soil to Man." Science, 
126, 485-492, 1957. 

WASSERMAN, 
R. H.,' NOLD, M. M.,' and SCHOOLEY, J. C. I' "Thyroid 
Radioactivity after Nuclear Weapons Tests." Science, 126, 
16-18, 1957. 

COMAS, F., and BRUCER, M. "First Impressions of Therapy with 
Cesium-137." Radiology 69, 231-235, 1957. 

CRESS, EDGAR A., and KYKER, GRANVIL C. "Problems in the 
Establishment of a Colony of Specific-Pathogen-Free Rats." 

ORINS-22. Technical Information Service Extension, Oak Ridge, 
Tenn. Available from the Office of Technical Services, Depart- 
ment of Commerce, Washington 25, D. C. Price 75 cents. 

VOI. 49, 249-304, 1957. 

386.391. 1957. 

COMAR, C. L.," TRUM, B. F.: KUHN, U. S. G., 
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lance in Dogs." Federaflon Prsc. 17, 1018, 1958. 

KRETCHMAR, A. L., ANDREWS, G. A., BRUCER, M., and G~sE~. 
W.'* "Measurement of Thyroid Clearance of Plasma lodid.. 
The Effect of Expansion of the Iodide S~ace." lnferntr, ,. 
AppL'ed Radiation and Isotopes 2, 140-144, 1957. 

KRETCHMAR. A. L., and KYKER, G. C. "A Modified Reaction velwl 
for Ninhydrin Determination of Alpha-Amino Acids." A,& 
Biochem. and Eiophys. 70, 454-456, 1957. 

KYKER, G. C., CRESS, E. A., SIVARAMAKRISHNAN, V. M.,U 
STEFFEE, C. H.," and STEWART, M.?' "Fatty Infiltration D~. 
to'Rare Earths." Federation Proc. 16, 891, 1957. 

LENGEMANN, F. W.:' COMAR, C. L.,* and WASSERMAN, R. H.' 
"Absorption of Calcium and Strontium from Milk and Now 
milk Diets.'' J. Nufrition 61, 571.533, 1957. 

ROSS. 0. A. "Radioisotopes in Medicine. Applied Techniqu.,, 
B-10." (The Medical Spectrometer) Midget Exhiibt, mime* 
graphed. 

ST. AUBIN, P. M.,= KNISELEY, R. M.? and ANDREWS, G. A. 
"External Irradiation of the Thyroid Gland in Dogs: Effects of 
Lar(ie Doses of Roentgen Rays Upon Histologic Structure and 

Iodine-131 Metabolism," Am. 1. Roentgrenol. 78, gU.975, 
1 P57. 

SCHWEITZER, G. K.," and ELDRIDGE, J. S." "Reproductibility of 

Radioactive Sample Preparation Techniques." Analytica Chimica 
Acta 16, 189-193, 1957. 

SINGER, L.,n MAQSOOD, M.,= MEDLEN, A. B.,= and COMAR, 
C. 1.' "Endogenous and Biliarf Excretion of Calcium45 and 
Strontium-89." Arch. Biochem. and Biophys. 66, 404-410, 1957. 

TALMAGE. R. V.," SCHOOLEY, J. C.," and COMAB, C. L.' "Diffmr- 
entia1 Removal of Strontium-85 and Calcium-45 from Rat 

Skeleton by Peritoneal Lavage." Proc. SOC. Exper. Biol. 6 
Med. 95, 413-417, 1957. 

TROMBKA, J. 1.;' and O'FOGHLUDHA, F?* "The Effects of De- 

graded Radiation in Thyroid Uptake Measurements." Physics 
in Medicine and Biology 1, 340-351, 1957. 

WASSERMAN, R. H? "Radiation Processing of Foods." 1. Am. 

Dietet. A. 33, 33-36, 1957. 

WASSERMAN, R. H.: COMAR, C. I..,' and PAPADOPOULOU, D.* 
"Dietary Calcium Levels and Retention of Radiostrontium in 

the Growing Rat." Science 126, 1180-1182, 1957. 

WASSERMAN, R. H.: COMAR, C. L.,' SCHOOLEY, J. C.:' and 
LENGEMANN, F. W.% "Interrelated Effects of 1-Lysine and 
Other Dietary factors on the Gastro-Intestinal Absorption of 

Calcium45 in the Rat and Chick." J. Nufrition 62, 367-3768 
1957. 

WASSERMAN, R. H.: COMAR, C. L.,' NOLD, M. M.,' and LENGE. 
MANN, F. W?' "Placental Transfer of Calcium and Strontium 
in the Rat and Rabbit." Federation Proc. 16, 1143. 1957. 

WASSERMAN, R. H.: COMAR, C. L.,' NOLD, M. M.,' and LENGE- 
MANN, F. W.= "Placental Transfer of Calcium and Strontium 
in the Rat and Rabbit." Am, J. Physiol. 189, 91-97, 1957. 
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HE research program of the Medical Division 

during the past year has involved three major T emphaser: total-body irradiation, scanning, and 

rare-earth studies. The clinical use of total-body irradi- 

ation has been an active research interest of the divi- 

sion, in one form or another, for several years. During 

the past two years, this activity has become a major 

area of interest through the specific problem of the 

treatment of patients with leukemia or other wide- 

spread forms of cancer with large doses of radiation 

from multiple external beams. Further emphasis was 

given to this problem lhis year through the clinical 

studies of several patients accidentally exposed io 

total-body irradiation in the accident that occurred at 

the Y-12 plant in Oak Ridge on June 16, 1P58. (See 

.L.CI. 

. 

- 

' 

1 --"-- 
-,.:- 

4; 

~,. 

..zB.- r- . ORINS Twelfth Annual Report.) 

An associated problem involves studies of the re- 

placement of bone marrow following irradiation to get 

the patient over the period of primary radiation dam- 

age, In support of this clinical program, an extensive 

program of amino-acid analysis has been instituted and 

developed. 

The second major research emphasis of the division 

during the year has been in the field of investigating 

various techniques of external scanning for diagnosis 

and clinical assessment of patients. This program is 

based on a close working relationship that has existed 

for several years between medical specialists in ORINS 

and electronic and instrument specialists at Oak Ridge 

National Laboratory. It therefore represents one of the 

activities of the division that is peculiarly appropriate 

for a research hospital located at an Atomic Energy 

Commission installation. 

. 

The third area of major interest has been that of 

continuing studies at the preclinical level of the rare- 

earth isotopes. There are important clinical potentiali- 

ties of several of rlrse isotopes, but animal studies 

have shown unsurpecled toxicity that must be followed 

up before further human work can be attempted. These 

studies have a broader application than that of the 

Medical Division's specific interest because of wide- 

spread concern over fixion products. The general 

understanding of their biological behavior, metabolism, 

and toxicity is therefore of wide value. 

Closely integrated with the research program, is a 

continuing program of clinical training that has been 

maintained at an increased level during the year. In this 

period, much of the training activity of the division 

has been concentrated into developing formal courses, 

thereby hoping to economize on staff time that might 

be diverted from research to training activities. The 

Medical Division has devoted approximately one week 

out of every month to the presentation of a series of 

courses in some aspect of the clinical use of radio- 

isotopes. 

In addition to the major program emphases of the 

division, a number of smaller research efforts grow 

out of individual staff interests and more especially 

out of projects undertaken by visiting scientists and 

other temporary personnel. For example, a visiting 

Japanese scholar has adapted the scanning technique 

to a method of assessing the clinical value of various 

detectors. One of his colleagues has been primarily 

interested in the energy of scattered radiation from 

external beams of radiation. In another instance the 

rather sudden unexpected availability of a new short- 

lived isotope caused the entire staff to concentrate on 

animal, clinical, and instrumental problems with cal- 

cium-47. Many of these problems are dependent upon 

individual research interests but nevertheless do sup- 

port the over-all divisional programs. It should be 

noted that all three of the major projects were many 

years ago problems of incidental interest. Therefore, 

these temporary excursions for the preliminary explo- 

ration of new ideas are encouraged whenever possible. 

The year has seen a reorganization of the Medical 

Division, with changes of title for some staff members. 

Marshall Brucer continues as chairman of the division, 

and G. A. Andrews, formerly chief of clinical services, 

has been named as associate chairman. B. W. Sitterron 

succeeds Dr. Andrews as chief of clinical services, and 

Granvil C. Kyker becomes chief of preclinical research. 

Ralph M. Kniseley, former pathologist for the divi- 

sion, has returned after four years in California, to 

become chief of clinical training and research. D. A. 

Ross continues as chief of medical physics. 

Progress has also been made during the year in 

improving the physical facilities of the Medical Divi- 

, 
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sion, has returned after four years in California, to 

steps are being taken to add the D Wing of the old 

Oak Ridge Hospital to the present Medical Division E 

Wing. This two-and-one-half story structure will add 

25,650 square feet of hospital and laboratory space 

to the division's existing facilities. It is expected that 

the clinical section of the Medical Division will move 

into the new wing within the next year. . .* 

Another addition will become the primary facility 

for the total-body irradiation program. The extra space 

will also enhance the study of total-body dosimetry 

and make possible the extension of metabolic studies 

to humans. 

The training program will also benefit from the 

addition of the D Wing. The Medical Division's whole 

training activity has been directed to physicians who 

already have specialty boards in other fields of prac- 

tice. The present training facility, still incomplete, will 

be finished when the clinical section moves into the 

new wing. 

TOTAL-BODY IRRADIATION 

The study of total-body irradiation and the treat- 

ment of radiation injury has continued to be the most 

active clinical program in the Medical Division. 

Changes after total-body irradiation of leukemic 

patients are quite di!fcrent from those caused by the 

same dose of radiation in a normal patient. In a 

leukemic patient, the period of bone-marrow aplasia 

comes on much more rapidly, and the symptoms of 

hemorrhage and infet tion are likely to occur within 

the first three or four weeks after irradiation, instead 

of between the fourth and sixth weeks as in patients 

who are normal at the time of exposure. 

Leukemic cells in general seem to be more rapidly 

destroyed by radiation than are normal blood and 

marrow cells. In spite of this fact, efforts to treat 

leukemia with marrow transplantation have been dis- 

couraging. Only patients in unfavorable stages of leu- 

kemia have been considered legitimate for treatment, 

and such patients generally do not survive long after 

a large dose of total-body irradiation. Clear-cut evi- 

dence of the survival of the administered marrow has 

not been obtained; on the other hand, it has been 

demonstrated that it is possible to produce a distinct 

remission by radiation alone, under certain circum- 

stances, in acute leukemia. 

Medical Division staff members have carefully 

studied the experience and treatment of the group of 

Yugoslavian patients that were involved in a total-body 

24 

irradiation accident in October 1958. These studies 

were compared with those made of the patients treated 

at the Medical Division after the Y-12 irradiation inci- 

dent in June 1958. The apparent success of marrow 

sdminirtration in the Yugoslavian patients offers some 

cncouragernent for the purrual of this technique as a 

means of treating radiation injury. However, the fact 

that permanent survival of the marrow grafts was not 

achieved with the Yugoslavian patients offers little 

encouragement to the effort to abolish leukemic cells 

c,ompletely and permanently by means of radiation. 

Studies have been started on a few patients who 

do not have leukemia or any primary blood disease, 

but who have widespread metastatic neoplasms. These 

patients are subiected to total-body irradiation in doses 

comparable to those used for leukemia. Because these 

patients have more or less normal blood formation, it 

is possible to obtain valuable information about the 

effects of irradiation on blood and bone marrow. 

Total-Body Irradiation Dosimetry 

Dose-depth relationships in the total-body irradia- 

tion situation are being investigated, using water phan- 

toms designed to simulate a patient's body. Similar 

studies on total-body phantoms are planned as soon 

as the new total-body irradiation facility has been 

built and equipped. 

Amino-Acid Studies 

Closely connected with the clinical program of 

total-body radiation, is the biochemical analysis of 

amino acids. Amino acids excreted by humans after 

total-body irradiation are of interest from several 

points of view. Medical Division studies are directed 

at the levels of excretion of taurine and beta-aminoiso- 

butyric acid as a possible biochemical index of the 

level of irradiation. It appears, from results at present 

available, that both taurine and beta-aminoisobutyric 

acid are excreted in greater quantity after total-body 

irradiation, but that only beta-aminoisobutyric acid 

levels can be correlated with dosage of irradiation 

over the 60-to-300-rad (radiation absorbed dose) 

range. 

A second promising line of interest that may yield 

information on the effect of irradiation on intermediary 

amno-acid metabolism is the observation that humans 

accidentally irradiated do not excrete free serine, 

whereas this amino acid is present in normal persons 

and in persons who have recovered from the effects 

of radiation exposure. This result is probably related 
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to the dynamics of exchange between glycine and 

serine. This exchange is known to occur readily, and, 

therefore. the presence of normal levels of glycine is 

of particular interest. A possibility is that irradiation in 

some way blocks the glycine-serine exchange. 

Y-12 Plant Radiation Accident Patients 

After their discharge from the hospital on July 30, 

1958 (as reported in the ORINS Twelfth Annual Re- 

port), the patients from the Y-12 plant radiation acci- 

dent of June 16, 1958, have been followed at periodic 

intervals as outpatients to ensure proper medical care 

should any condition requiring such care become 

apparent, and to obtain information concerning the 

clinical effects of total-body irradiation in normal 

persons. 

Three patients who received relatively low doses 

of radiation returned to work six weeks after the 

accident, and the remaining ones returned to work 

after twelve weeks. Aside from minor clinical symp- 

toms, which subsequently improved, follow-up clinical, 

hematological, and biochemical studies have shown a 

maintenance of the normal status to which the patients 

returned. 

CONTINUING CLINICAL PROGRAM 

The division has continued its efforts to study hema- 

tologic disorders by means of radioisotopes, with 

special interest in patients who might be suitable for 

splenectomy and in efforts to evaluate these patients 

by means of radioactive chromium studies. Also of 

interest is comparison of assays of splenic tissue ob- 

tained at operation with the preoperative external- 

counting results. Among the patients sudied is a group 

with long-standing polycythemia vera who have de- 

veloped various complications involving marrow fibrosis 

and blood changes suggesting leukemia. Some of these 

patients are also helped by splenectomy. Efforts are 

being made to clarify some of the clinical and labora- 

tory features of these syndromes. 

The long-range study on carcinoma of the ovary 

has continued to yield results indicating that repeated 

surgical attack upon the more chronic types of ovarian 

carcinoma is iu;:ified. Several long-range patients have 

continued in complete remission after multiple lapa- 

rotomies. The use of radioactive gold intraperitoneally 

is being continued in selected cases to supplement 

excision of the larger masses. Internal radiation is also 

used in certain selected situations. 

A number of patients with carcinoma of the thyroid 

have been studied in addition to the special group 

having snrall remnants of functioning tissue in the neck. 

The use of large test doses of radioiodine has yielded 

evidence of small metastases in some patients who 

appear to be entirely negative on the basis of tracer 

doses previously used. The larger doses do not have 

any more favorable percentage distribution, but be- 

cause the counting rates become much elevated over 

background, it is possible IO discover very small or 

slightly functioning lesions with large test doses in the 

2- to 10-millicurie range. 

Both the stationary and moving-source teletherapy 

units in the division are being used in continuing clini- 

cal studies on selected patients by a full-time staff 

member qualified in radiotherapy. 

The treatment of hyperthyroidism and various types 

of goiter without carcinoma has continued chiefly as a 

teaching procedure. Certain types of research informa- 

tion have been obtained on these patients whose 

treatment is otherwise more or less routine. 

RARE EARTH STUDES 

Interest in potential therapeutic applications of 

isotopes of rare earths continues, but more emphasis 

is being placed on their diagnostic and instrumental 

uses. Current experimental work has included (1) an 

extensive quantitative study of excretory patterns of 

rare earths by tracer analysis in surgically prepared 

dogs, (2) evaluation in rats of a commercially prepared 

"colloid" complex of yttrium with protein and phos- 

phate, (3) evaluation of a small-animal linear scanner 

for rapid screening of internal behavior of radioiso- 

topes, (4) the introduction of methodology and pre- 

liminary use of the intralymphatic route of administra- 

tion for studying selective irradiation of lymph nodes 

by beta emitters, (5) radioisotopic distribution after 

previous exposure to large body burdens of stable 

element, and (6) an introductory approach to the 

effect of rare earths on selected enzyme systems. 

Although related medical interest in these elements has 

decreased somewhat, new causes have developed to 

study their poorly understood biochkmical behavior, 

stemming from their recent and rapid industrial devel- 

opment. Consequently, study of these and related 

problems continues. 

Additional approaches include (1) interaction and 

compound formation with selected biochemicals, (2) 

the internal biochemical stability of various compounds 

by a comparison of their mobility with the linear 
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scanner, and (3) their transport and excretion as indi- 

cated by hemodialysis. 

Lipid Metabolism 

'Present studies on lipid metabolism are a direct 

outgrowth of the rare-earth work. Earlier work on 

various phases of distribution and toxicity studies dis- 

closed an acute hepatic lesion in rats-an unexpected 

observation, since various workers had reported these 

elements to be relatively innocuous by other routes. 

The lesion, observed to be one of acute fatty infiltra- 

tion, was recognized to be a unique way to study both 

the biochemical nature of the rare-earth elements and 

fundamental questions of lipid metabolism. The latter 

is now the maior experimental problem. 

The first study phase was one of characterizing this 

fatty infiltration by observing the influencing factors. 

These include (1) the species of mammal (especially 

noticeable in rats), (2) f3. strain of inbred rat and the 

sex, (3) the effect of fasting, (4) the effect of both 

depletion and of supplementation of various endocrine 

secretions, (5) the effect of lipotropic agents, (6) the 

effect on specific body depots of fat, and (7) the 

general question cf mechanism-that is, mobilization of 

body fat versus synthesis of new liver fat. Superim- 

posed on these factors is an evaluation of the indivi- 

dual members of the lanthanide series of elements that 

cause this biochemical lesion. 

This problem of lipid metabolism in a specific 

setting of the rare-earth biochemistry is expected to be 

a maior and lengthy one. It centers in a major area of 

biochemistry and provides the first experimental evi- 

dence that the lanthanons can involve specific meta- 

bolic interrelationships. Current studies emphasize the 

analytical fractions of the various types of lipids, cellu- 

lar fractions, turnover studies by radioactive tracer 

analysis, and oxidative enzyme systems. The work has 

required several additions to the instrumentation, call- 

ing for considerable attention to the study and pro- 

curement of critical apparatus and to new method- 

ology. 

Animal Laboratories 

Changes made in the animal-laboratory facilities 

represent a new environment for effective work. These 

include addition of a new building and improvements 

of existing space. The new building provides some 

3100 square feet of floor area, divided among a large 

metabolic laboratory, a smaller laborator: with a radio- 

chemical hood, a conference room, two small-animal 

rooms, a suite of three rooms for large-animal work, 

and accessory rooms for equipment, lockers, and sani- 

tary facilities. 

Other improvements include some remodeling of a 

small separate building to provide isolated housing for 

a breeding colony of specific-pathogen-free animals, 

modifications of the large-animal shed, installation of 

a small teletherapy unit, a breezeway connecting the 

two main buildings, and general area improvements. 

D i st r i b u t i o n of "No n a bs or b a b I e" 

Radioisotopes in Humans 

A program of tracer studies on humans of orally 

ingested radioisotopes considered to be normally non- 

absorbable by the intestinal tract has been initiated. 

Lanthanum-140 is being used at present. Initial purpose 

of this program is to estimate the dose received by 

the lower intestinal tract as a result cf the ingestion 

of such material. Previous experience in animal studies 

involving surgical implantation of small volume dosi- 

meters along the intestinal tract forms the basis for 

this method of dose estimation. 

The study is an attempt to measure the extremes 

of variation among individuals, rather than to obtain 

average dose data. Animal studies have shown remark- 

able variations in dose depending on the experi- 

mentally controlled state of intestinal motility. In addi- 

tion to the estimation of dose to the intestinal tract, 

these studies also provide information on the actual 

intestinal-tract absorption and body retention when 

urinary assay and whole-body counting techniques are 

used. Maximum permissible concentrations of these 

types of radioisotopes are at present based primarily 

on animal distribution data. 

DlVlS ION TRAINING PROGRAMS 

Clinical Training Program 

The training program for physicians at the Medical 

Division has expanded to the point where applications 

exceed accommodations. Two main programs are in 

effect: short- and long-term residencies and instruc- 

tional seminars up to a week in duration. 

Short-term residencies, three or four months in 

length, are offered in such fields as medicine, surgery, 

radiology, and pathology. Usually, a physician comes 

to the division in the latter part of his residency, and 

credit toward specialty board qualifications is granted 

through the parent institution. Longer training is avail- 

able through the one-year residency in experimental 
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Yoichiro Umegaki, professor of radiology at Shinshu tlniver:.ty in Japan, has spent a year at thc Medical 

Division, working on various kinds of spectra in diagnostic and therapeutic applications of radioisotopes. 

Dr. Umegaki is shown at the upper left, with his apparatus for measuring angular scatter in water. His 

gamma-ray spectra of mock-iodine are at upper right. Below, left to rig!lt, Are th? difference spectra of 

cobalt-60, and angular scattering spectra of cesium-1 37. 
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' medicine and the postresident assistantship in radi- 

ology. 

During the training period, a variety of learning 

experiences is made available. Included arc formal 

ward rounds, with reviews and discussions of all 

patients and examinations of roentgenograms and 

histologic sections, in which staff physicians, including 

internists, radiologists, and pathologists participate. 

Discussions include rationales of therapy and the pos- 

sible usefulness of various radioisotopic therapeutic 

and diagnostic measures. The group also attends the 

regular Thursday-night scientific conferences on the 

division's programs, frequently attended by visitors 

who present subjects of their special interests. Partici- 

pants are usually enrolled in the four-week basic radio- 

isotope techniques course offered by the ORINS Spe- 

cial Training Division and, where feasible, attend the 

shorter instructional courses of the Medical Division. 

In addition to routine patient care, supervised in- 

struction is givcn in the use of isotopes for diagnosis 

and therapy and in the use of various kinds of elec- 

tronic equipment, with frequent informal sessions con- 

cerni)rg procedures or special apparatus. Related read- 

ing material in various forms is available in the Medical 

Division reading room and at the ORINS Technical 

Library. 

Residents in attendance for long periods are ex- 

pected to participate in a research project-in some 

cases, part of a project already under way, in others, 

a project initiated by a participant in cooperation with 

clinical and preclinical staff members. 

_- 

The program of instructional seminars was begun 

during the year to meet increased demand for such 

training, with an average of one course a month on 

various topics. Preclinical I and II courses (one week 

each) include lectures, demonstrations, and laboratory 

exercises in basic medical uses of isotopes. An ad- 

vanced third week has been designed in cooperation 

with the American Society of Clinical Pathologists to 

meet Atomic Energy Commission clinical requirements 

for diagnostic uses, with Preclinical I and II material 

recommended as prerequisites. These courses will be 

repeated in the coming year, and others are planned. 

Medical Division residents and employees have 

priority of admission for these courses. Twenty partici- 

pants are accepted for courses that include laboratory 

sessions, and forty in lecture-demonstration seminars. 

The faculty is composed primarily of ORINS personnel, 

with outside speakers for special topics. 

During the fiscal year 1958-59, training was pro. 

vided for thirteen resident physicians, two postresident 

physicians, one resident in experimental medicine, four 

nonemployee visitors, and two visiting scientists; in 

addition, there was a to!al of 118 student-weeks' 

attendance at the formal seminars and instructional 

trainiiig courses. 

The preclinical staff participated in six of the one- 

week courses; about half of the teaching involving 

preclinical work was carried out at the animal labora- 

tories, and the other half in the training room adioin- 

ing the hospital laboratories. 

Electronic Training Aids 

Because a basic introduction to electronic instru- 

mentation is of great value in radioisotope training, 

students of courses given at the Medical Division are 

being provided with such instruction. To implement 

this intrcjuction in the classroom, six "electronic bread- 

boards" have been built. Stu3cnts learn to construct 

circuits that demonstrate such electronic functions as 

rectification, transformation, amplification, regulation, 

detection, potentiometer action, and the Eccles-Jordan 

flip-flop circuit, culminating in a complete, working 

Geiger-Mueller counter. The warm reception by the 

two classes who have received this training indicates 

that it meets a defnite need. 

Five modified Mediac counters are being used to 

instruct students in laboratory counting techniques. 

The modification permits the detection of radiation 

with an external Geiger-Mueller probe. The units are 

fitted with thin mica windows to permit detection of 

beta radiation, and aluminum shields may be attached 

to exclude betas. The detector tubes are halogen-filled 

to provide a much longer life for training purposes 

than do their organic-filled counterparts. Geiger- 

Mueller probes may be inserted into a small, shelved 

Plexiglas stand for geometry and absorption studies. 

Half-Life Demonstrator 

A half-life demonstrator has been designed (and 

built) that permits a dramatic demonstratiqn of radio- 

isotope decay in one laboratory perbd. The dpparatus 

permits the student to achieve an 80 per cent separa- 

tion of barium-137 (half life, 2.6 minutes) from its par- 

ent cesium-137 (half life, about 30 years) in as little 

as 30 seconds' time, with no risk of contamination 

problems. The apparatus has proved extremely valu- 

able in demonstrating half life, parent-daughter rela- 

tionships, secular equilibrium, and ion-exchange sepa- 

ration. 
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MEDICAL PHYSICS 

Projects in the medical-physics program that are 

. being carried out by the ORlNS Medical Division 

" include the following: 

I 

I 
Physical Characteristics of the ORlNS 

... linear Scanner 
I 

-. lsoresponse curves are being obtained for the 

multiple-crystal sensing head of the linear scanner, and 

these and other physical characteristics are being incor- 

porated into a special report now in preparation. 

- 

.: 
%_ - I. 

~ -. 

Evaluation of the 

Linear Scanner 
.- .. 

Most patients now receiving diagnostic or thera- 

peutic doses of radioisotopes are being studied by 

means of the linear scanner to determine how the 

instrument can test be used to furnish desirable clinical 

information. Records obtained from the linear scans 

supplement the information obtained from the area 

scans. 

Evaluation of the Area Scintiscan 

Area scans are being done where indicated in 

patients receiving diagnostic or therapeutic radioiso- 

topes, and the information obtained from the scintiscan 

' is correlated with that obtained by other means - 
diagnostic X rays, for example. 

Field-Testing of New Scanning Devices 

Scanning instrumentation is developing rapidly and, 

where possible, the Medical Division is field-testing 

new devices as they become available. The division 

' expects to test a multiple-point recording hammer, 

' developed by the Physics Division of Oak Ridge 

National Laboratory, tq be used as a print-out mechan- 

ism. More effective collimating devices developed at 

ORNL for use in brain-tumor detection may also be 

tested by the division. 

31 

Thyroid Measurements 

The search for more reliable ways of estimating 

extrathyroidal neck background is continuing as time 

and opportunity permit. Early thyroid uptakes are 

probably more informative than those done at any 

other timc, but it is during the early stages that the 

high neck background presents a particularly formi- 

dable problem. 

Pulse-Height Spectrometry 

The evaluation of clinically oriented pulse-height 

spectrometers is continuing, particularly in connection 

with external counting procedures on a patient. 

Double-isotope studies are also used whenever they 

are clinically advisable. A handbook discussing the 

principles and mechanism of a clinical pulse-height 

spectrometer is in press, and more condensed material 

of a similar nature has been prepared for use in the 

Medical Division's training courses. 

Oxygen Tensions in Radiotherapy 

The exploration of the effect of abnormally high 

or low oxygen tensions on the radiation sensitivity of 

tumors is being investigated. This study, still in its early 

stages, involves the design and construction of special 

equipment for measuring the oxidation-reduction PO: 

tentials involved. 

Spectral Changes in an External Beam 

One of the first steps that must be accomplished 

in an approach to both external and internal dosimetry 

is the effect of the body on the spectrum of a beam 

of radiation. It is possible to present the material as a 

demonstration, and this has been accomplished at the 

Medical Division. Complete measurements have been 

mad: of the entire spectrum of three isotopes as a 

beam of radiation passes through the body. One dem- 

onstration shows what happens to the spectrum of 

gamma-ray radiation as the beam penetrates the body; 

the second demonstrates what happens to the spectrum 

at various angles of scatter. Both demonstrations have 

been prepared as three-dimensi.onal models. 
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HE year just past might bc called a transi- 

tional one for the Medical Division, in that, 

while its basic programs and objectives re- 

moined the same, new approaches and new equip- 

ment were brought to bear on existing problems, and 

plans were implemented for further advances in 

equipment and facilities. 

T 

Activities during the year have consolidated the 

previously established position that there are four 

main branches to the division's program: 

First, is the development of instrumentation. 111- 

strumentation is the heart and soul of any activity that 

entails the use of radioactive substances, and the de- 

velopment of new instruments and adaptations of ex- 

isting devices are therefore of paramount importance 

where radioisotopes are used in the diagnosis and 

treatment of disease. 

Second, newly developed instruments are used 

to mkke measurements - measurements of the amounts 

of a specific chemical in the blood; the amount of up- 

take of a radioactive isotope by specific organs of the 

body; the amplitude of an electrical impulse for studies 

of a nerve contraction; the resolution of a piece of 

sodium iodide to measure energy absorption of radia- 

tion, to name but a few. Frequently, the most im- 

portant data derived from these measurements indi- 

cate that a change or improvement of the instrumen- 

tation used is necessary. 

Third, the measurements made by instruments 

must be assessed, to determine the possible applica- 

tions of the data they present to the diagnosis and 

treatment of various diseases. This is a time-consum- 

ing task thot not infrequently results in the decision 

that these data ore improper or insufficient, again 

necessitatiiig a return to the original problem - de- 

velopment of better instrumentation. 

Fourth, when the first three steps have finally pro- 

duced data that ore proper, pertinent, arid applicable 

to medical problems, such information must be com- 

municated - to patients, students, colleagues, ad- 

ministrators. This is essentially a teaching process; 

hence, the Medical Division's training activities con- 

tinue to play a mojor part in its over-oll program. 

Work in a11 four broriches of the division's pro- 

--$ram hos been intensive during thc year, ond major 

developments are reported in detail in the following 

CA. .. 

section of this report. Work has also continued on 

implementation of facility space, porticularly the D 

Wing of the old Oak Ridge Hospital that is being 

turned over to the Medical Division. At the close of 

the year, the work of alteration was proceeding on 

schedule. It is anticipated that moving of present ia- 

cilities into the new wing will begin in October, and 

be completed by the early part of January 1961. The 

moving will be carried out in several stages so as to 

minimize the inconvenience to patients and staff mem- 

bers and permit the least interruption to hospital rou- 

tine. 

CLINICAL STUDIES 

Linear Scanner 

The new, improved linear scanner put into opera- 

tion at the Medical Division during the year is one of 

a number of instruments developed to demonstrate the 

presence of radioactivity in patients without causing 

discomfort or undue inconvenience to the patient. 

While samples of blood, saliva, perspiration, hair, 

nails, urine, and feces can be obtained from patients 

without undue difficulty, the ossay of the radioactivity 

of living tissue - muscle, liver, etc. - involves opera- 

tive procedures with their disadvantages. Such opera- 

tions obviously connot be repeoted at frequent inter- 

vals. The linear scanner, along with human radiation 

Model oi the floor plon of the proposed ORINS Humon Rodiot;on 

Counters. 
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counters, area scanners, and other related instruments, 

is designed to obtoin as much of this information as 

possible from the outside of the patient's body. 

The ORINS linear scanner consists of two rows of 

scintillation crystols with oppropriote electrotiic equip- 

ment for pulse-height selection and continuous count- 

rate recording. One row of detectors is above the 

toble that holds the patient, the other directly beneath 

it and under the table. Both rows are collimated lo 

"see" only one transverse segment of the body at a 

t:.ne. The table with the potient on it is automatically 

moved through the sensitive area, and a record is 

produced that shows the amount of radioactivity at 

all points along the length of the patient's body. 

The linear scanner lies between the area scanner 

and human body counters in sensitivity and degree of 

localization of radioactivity. It gives semiquaiititotive 

informotion and good longitudinol definition of areas 

of octivity; better evoluation of oreos of diffuse ac- 

tivity, not sharply localized, than the area scanner; 

and requires only about fifteen minutes of the patient's 

time. 

The information obtoinsd with the linear scanner 

has many uses. Accidentally ingested radioactivity moy 

be discovered. Radioisotopes formed in the body by 

accideniol neutron irradiation con be assayed. Diag- 

nostic studies with administered isotopes make pos- 

sible evaluation of the functions of liver, kidney, and 

other organs. Rodioisotopes given for theropeutic 

purposes can be studied IO ascertain that they are 

properly locolized. Finally, with improvements in these 

detection techniques, there is reason to believe that 

isotopic cancer-detection studies can be expanded 

considerably beyond present usefulness. 

In its use during the yeor, the ORINS I' inear scan- 

ner has already revealed unsuspected metastatic le- 

sions from thyroid corcinomo, ond patterns of isotope 

distribution in severol diognostic ond therapeutic situa- 

tions. 

ORNL Research Scanner 

Since Jonuory 1960, o research sconner designed 

ond built 01 Ook Ridge Notional Laboratory has bren 

in clinical use at the Medical Division. This is on im- 

proved ore0 sconner and hos been used primorily in 

studying potients with thyroid corcinomo and in at- 

tempting to detect and locolize broin tumor. 

Witli the new research scanner, it is possible to 

"see" both very lorge and very snioll doses of radio- 

activity, very shortly oftcr 0dniinistro:ion and at con- 

siderable periods ufter administrotion. The scanner's 
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Sensitivity hos been increased so greatly over former 

models, that it octuolly presents the problem of over- 

interpretation of normal physiological findings. 

Preliniinary work in patients with thyroid carci- 

noma indicates that this scanner offers a dis:inct im- 

provement in the facilities for diagnosis and treat- 

ment of this disease, It also promises to be a worth- 

while addition to the diognostic proce'dures available 

for locating broin tumors. Thc use of the scanner, 

following injections of radioactive moteriols, clearly 

demonstrated brain tumors in three patients, confirmed 

by microscopic study of removed tissue. The only 

known instance of failure to show a tumor when one 

was present was in o patient with a pituitary tumor. 

The new scanner also promises to be of volue 

in the study of tumor in the liver. 

Total-Body Irradiation and 
Marrow-Graft Studies 

Further advances in research on total-body irra- 

diation were mode at the Medical Division during the 

year. The progrom is directed to applications in pa- 

tients of the important results of animal investigations 

reported from other laboratories. Studies of the poten- 

tial usefulness of grafts of bone marrow in patients 

are an important part of this work. 

Analysis has been made of o group of patients 

with ocute and subacute leukemio treated by total- 

body irradiotion ot the Medical Division, at relatively 

high levels, in severol coses occomponied by bone- 

marrow grafts. Results hove been varied, for several 

reasons: 1) Some palienis treoted have been in un- 

favorable stoges of leukemia, resulting in death be- 

fore any cleor-cut evidence is obtained os to the suc- 

cess or failure of the treotment. 2) Large doses of 

total-body irradiotion alone will produce temporary 

remissions in certoin cases of ocute leukemia. In 

cases that hove shown remission ofter combined treat- 

ment, it is difficult to determine the relative impor- 

tance of each element - irrodiotion ond marrow 

groft - in the remission. 

It was observed that the cells of acute leukemia 

are often quite rodiosensitive, ond showed rapid 

breokdown soon ofter large doses of irrodiotion. All 

leukemic potients showed some degree of bone-mor- 

row hypoplosio after treatment. Some died during this 

period, ofter manifestations representing both leuke- 

mio ond radiation effects. A few developed nornial 

blood formation, but withsut cleorly denionstroting a 

successful "take" of the bone-morrow graft. Still others 

developed reoctivotion of leukemia ofter only tem- 



porary suppression of the leukemia cell count, without 

any real remission in the disease. 

In addition to the high-dose studies, several pa- 

tients with chronic leukemia and other malignant dis- 

eases have been given low doses (50 roentgen mid- 

line air dose) of total-body irradiation. None have 

experienced significant symptoms or adverse effects. 

Some have shown improvement, with a reduciion ta- 

. ward normal of elevated white blood counts; others 

have shown no definite change. As knowledge and ex- 

perience are gained at this dose level, higher doses 

will be given. This type of therapy has been used for 

many years in the treatment of leukemia and poly- 

cythemia; the present study is planned to add newer 

biochemical and hematologic techniques in evalua- 

tion, and to relate the results to effects of higher 

doses. 

- 

In May 1960, the first patients were treated in 

the Medical Division's newly constructed facility for 

total-body irradiation. (See picture.) This facility con- 

sists of a small room which has eight 500-curie cesium- 

137 sources, one at each corner, with filters that per- 

mit control of the radiation dose rate, and a uniform 

density at the bed in the center of the room, where the 

patient lies. Treatment time may vary from a few 

minutes to several hours. 

Thick concrete walls and a labyrinthine entrance 

confine radiation to the treatment room, and, by a 

system of mirrors, the patient can be observed during 

treatment without significant radiation exposure to the 

observer. 

A technicinn dcmonrlrotcr the control pone1 lor the ORINS tolol- 

body irrodiolion focilily. Tilr mirror 01 right is one ol thrcc in 

the niore tho! cnobler the potienl ond nurse IO rce eoch otlrcr 

01 011 lirncs. 

This new facility provides much more uniform ra- 

diation dose to the whole body than previously avail- 
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able improvised techniques using cobalt-60. The new 

equipment also makes it possible to deliver o given 

dose over a wide choice of time intervals. The in\- 

portance of these improvements in flexibility and uni- 

formity of dose is not yet known; it is believed that 

better control of these factors is one step in allowing 

a precise study of total-body irradiation. 

Am in o-Acid Studies 

Continuing in conjunction with the foregoing pro- 

gram has been the biochemical analysis of amino 

acids excreted by humans after total-body irradiotion, 

as a possible index of the level of irradiation, 

Previous studics on the victims of the radiation 

accident at the Oak Ridge Y-12 plant in June 1958 

had indicated an increase in excretion of taurine and 

beta-aminoisobutyric acid, with beta-aminoisobutyric 

acid as the better indicator of dosage than taurine at 

higher levels. Subsequent investigations showed in- 

creased excretion of these two substances in a leu- 

kemia patient who had received 935 roentgens of 

cobalt-60 irradiation, and in a patient with lung 

cancer who had been treated with a large dose of 

nitrogen mustard. 

Studies of the excretion of creatine in the Y-12 

victims and in patients who had received varying 

doses of irradiation, at high and low levels, seem to 

indicate that irradiation does not affect creatine ex- 

cretion in humans, even when creatine metabolism is 

abnormal, unless the exposure is to a high dose (as 

in a patient who received 935 roentgens). It might be 

possible, therefore, to select victims who had received 

lethal doses of radiation from those who had received 

lesser doses on the basis of elevated excretion of three 

compounds: taurine, beta-aminoisobutyric acid, and 

creatine. The first two would be elevated at doses 

similar to those involved in the Y-12 accident - 60 to 

300 rad (radiation absorbed dose) - whereas all 

three compounds would be excreted at higher levels 

when the exposure dose approoched 1000 roentgens. 

S e c o n d a r y- D i se a s e" S t u d i es 

One of the limiiing problems in the treatment of 

irradiation sickness by transplantation of bone-marrow 

cells is the development of a metcbolic disease that 

appears after recovery from irradiation and that moy, 

but does not necessarily, prove fatal. The natvre of 

this "secondary disease" is unknown, but it is related 

to a genetic incompatibi1;ry between the donor cells 

and the host. If the metabolic alterations that charac- 

terize this disease could be worked out, it is conceiv- 

able that treatment would become possible. Since hu- 
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mans are genetically nonidentical, except far certain 

twins, transplantation of bone-marrow cells might 

lead to a syndrome similar to the "secondary disease" 

in aninials. 

Studies of the distribution of aniino acids in plas- 

ma ond tissue of animals that have been irradiated 

and given bone marrow have been undertaken jointly 

by the ORINS Medical Division and the Biology Divi- 

sion of Oak Ridge National laboratory. This investi- 

gation, although incomplete, has already shown that 

there are changes in the liver. The changes that have 

sa far been found also occur to some degree in mice 

givcn genetically identical bone-marrow cells, sa they 

are not related solely to "secondary disease." How- 

ever, the changes in liver are exaggerated in mice 

given bone-marrow cells from a different strain, and 

it is believed that these findings are significant in rela- 

tion to the metabolic disorder of "secondary disease." 

Y-12 Plant Radiation Accident Victims 

The men who were exposed to significant 

amounts of whole-body radiation in the Y-12 plant 

accident on June 16, 1958, have received periodic 

medical examinations ot the Medical Division. They 

have continued to work without difficulty, and have 

remained in good physical condition. Blood counts 

and bone marrow appear normal and indicate re- 

covery from the profound depression of the bone mar- 

row that was present in their course. These men will 

continue to receive careful medical observation. 

Autopsy Studies After Total-Body Irradiation 

During the year, autopsy studies were done on a 

series of patients, most of whom had advanced acute 

leukemia not responsive to drug therapy, who died 

after treatment with totol-body irradiotion and at- 

tempted bone-marrow transplantation at the medical 

Division. One phose of an intensive clinicol and labo- 

rotory evoluation of this treatment is the gross and 

microscopic study of tissues of ten patients who died 

at iritervols up to 35 weeks after treatment. The ex- 

posures, ranging from 210 to 940 roentgens, were 

usually given in one treotment. 

The tissues revealed no harmful consequences of 

the attempts to transplant morrow. The patients who 

died relatively soon after treatment showed radiation 

effects, and evidence of hemorrhoge and infection 

(which may be associoted with both rcdiation ond 

leukemia). Lcukemic cells were rare or virtually ab- 

sent in some. Those who lived more than a month (sonie 

of whom had been through a teniporary remission of 

the disease) showed at death typical leukemio with. 

out evidence of significant radiation injury. One im- 

portant observotionk this series of cases was the ob- 

sence of serious radiation danwge to the gastrointesti- 

nal tract after exposure as high as 940 rocntgcns. 

The nunibcr of autopsies that have been carried 

out throughout the world on persons exposed to total- 

body irradiation is sa extremely snioll that this work 

at thc Medical Division is particulorly important. 

Additional Clinical Programs 

Several other programs in progress at the year's 

end and not yet ot the point where definitive results 

are ovailable include studies on body burdens and 

doses at ol-aut the level of the so-called "maximum 

permissible concentrations" of radionuclides in the in- 

testinal tract; a clinical study of the short-lived iso- 

tope, calcium-47, in solving problems in mineral meta- 

bolism and bone pliysiology; and i~cearch into the 

radiosensitivity to tumors and other tissues in relation 

to the concentration of oxygen. 

PRECLINICAL STUDIES 

New Isotopes and Methods 

The Medical Division continues to study new iso- 

topes and methods for potential medical uses rela- 

tive to treatment and protection. This emphasis is 

maintained although the general accent on therapeu- 

tic possibilities of radioisotopes as internal emitters 

has declined - more so because of the rapid success 

of other experimental aims (diagnostic tests, external 

measurements, therapy machines, etc.) than to proven 

failures for internal emitters. New ideas and approach- 

es to enhance the use of radioisotopes as internal 

sources of irrodiotion have been scarce since the first 

efforts with inert colloidal preparations - a foctor in 

the Medical Division's emphasis on this objective. 

One objective of the program is the evaluation of 

radioisotopic preparations for internal use. During this 

past yeor, animal studies were made with radioactive 

yttrium-90 as an internal irradiotion source, siniilar 

to the manner in which radiogold ond radiochromic 

phosphote have been used. Distribution studies in ani- 

mals have indicated, however, that the particular 

preporation of yttrium used in the studies was not 

sufficiently biologically stable for selective immobiliza- 

tion. Other preparotions will be considered. 

Eorlier studies indicated that certain ;;di<n!iolly 

use f u I r a r e -ea r t h r u d ioiso t opes (in c I u d in g rad i 00 c I i.1 e 

isotopes of lutetium, holmium, and yttrium) conccn- 

trated in the lymphatic systems draining o particular 
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site of administration. This prompted the recent evalu- 

ation of direct intralymphatic administration in experi- 

mentol onimols of rodiooctive colloidal gold, rodio- 

cerium chloride, and rodioyttriurn chloride. Preliminary 

results indicated important foctors requiring further 

evaluotion: nature of the chemical, dose volume, and 

odministrotion rate. A proper conibinatioll of these foc- 

tors may afford a procticol procedure for intralym- 

photic administration of radioisotopes. 

A small-animal linear scaiiner has proved a con- 

venient way to screen rapidly the generol internal pat- 

tern of radioisotopic distribution. Planned 5:udies in- 

clude the use of radioisotopes whose internal patterns 

are quite different occording to the compound used. 

The nlultiplying uses of nuclear materials produce 

an increosed probability of internal contamination. 

Many of the contaminants in fission products are un- 

common in biological processes; many are heavy 

metals, difficult to eliminate from the body. Tracer 

studies with some of these elements indicate that 

natural excretion occurs mainly during the first few 

days after administrotion, corroborating findings at 

other loboratories with other fission-product metals. 

Accomplishments to date on the evaluotion of 

hemodialysis (artificial kidney) as an additional chan- 

nel of excretion include experience with a relatively 

broad scope of methods and preliminary application 

A college froinec leorns io monipulole Ihv controlr ol the orlilictal 

kidney !hot IS used lor speciol radioirofop;c rfudrcr in flre Medical 

Division's precletiicol research progrom. 

to selected radioisotopes. This is not an approach for 

wide civilion application, but would appear fruitful 

for special iiiedical problenis. 

Greoter availability of relatively short-lived radio- 

isstopes of medical interest, such as yttrium-90, would 

greatly promote their usefulness. The :.fedical Division 

is field-testing a generotor, designed at Brookhoven 

National Laborotory, to prepare yttrium-90 froni its 

poreiit, strontium-90, quickly and with minimal stron. 

tium contominotion. The generator, loaded with 1CO 

niillicuries of strontium, yields more than 80 millicuries 

of yttrium-90 weekly; the product con be separated 

and prepared for administration in about one hour. 

The niechanicol operation of the generator is excellent; 

an assay of the product with respect to strontium-90 

contamination is incomplete. 

Rare-Metals Metabolism 

The Medical Division is interested in the meta- 

bolism of certain rare metals for three principal rea- 

sons: the radioisotopes of potentiol medical interest 

they offer; the current expansion in their industrial and 

commercial availability; the fact that rare-earth radio- 

isotopes account for 25 to 50 per cent of the total 

radioactivity in fission producis at various intervals 

during the first year of decoy. 

One phose of the program is concerned with the 

largely unknown field of the biochemical reactivity of 

rare metals; another, with the effect of rare metals 

of unknown physiological role on enzyme systems. Vir- 

tually complete at the year's end were studies on the 

excretory pattern of cerium and yttrium in dogs, and 

distribution studies of intravenously administered ceri- 

um. 

The division has found major metabolic effects of 

certain isotopes to have gonadal, adrenal, und pitui- 

tory relationships. Differential localization in the adre- 

nal gland is high aad preferential to the cortex; rela- 

tive distribution to the gonads and pituitary is quite 

low. It is therefore difficult to correlate present meta- 

bolic effects with distribution in the gland itself, or in 

the rest of the body. 

In studies on the microbiological response to 

various rore metals, especially those represented as 

fission products, ORINS has investigated the uptake of 

mixed fission products and of cerium to illustrate the 

rare-earth component of fission products in bacteria, 

fungi, ond yeasts, because these small, unicellular or- 

ganisms demonstrate general principles of uptake that 

will later be opplicoble to studies with humans. Gen- 

erally, all organisms showed o prominent concentrot- 

ing ability of radioactivity, associated with their 

growth phase; also, the uptoke of cerium generally 

exceeded thot of mixed fission products - surprising 

in view of the wide scope of elemental composition of 

the latter. The next phose of study is designed to indi- 

cate the nature of this upto' '. 
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Biochemical Studies - The Rare-Earth 

Fatty Liver 

Toxicity studies of rare earths given intravenously 

showed acute changes in the livers of rats, with rcver- 

sions to normalcy in about a week for rats that sur- 

vived. The chongc was recognized as acute fatty in- 

filtration, more rapid and intense than other known 

fatty liver responses. This system is a potential tool 

of unusual value for fundamental biochemical study 

of lipid metabolism, as well as for defining the effect 

of rare metals. ORINS has completed a study an 

characterization of the rare-earth fatty liver with re- 

spect to various influencing factors, and is now under- 

taking research to define the biochemical mechanism. 

The acute metabolic effects caused by certain 

rare earths in rats and a few other experimental spe- 

cies do not invalidate the potential medical usefulness 

of their radioisotopes in man. The experimental-animol 

studies show that only the intravenous route affords 

any hazard, and that toxicity by all other route; is 

extremely low. These routes by which toxicity is law 

are those by which most medico1 applications would 

be likely. 

TRAINING 

During the fiscal year 1958-59, the Medical Divi- 

sion devoted a considerable amount of time and ef- 

fort to the design, construction, arid testing of a group 

of training devices for use in the courses administered 

by the division. (See ORINS 13th Annual Report.) The 

successful development of these devices, as well as 

laboratory exercises, curricula, and teaching tech- 

niques, enabled the division to carry out its program 

of instructional courses this past year with a relatively 

small amount of effort and considerable economy of 

time for the staff members involved. 

Ten courses were presented during the year, with 

a total of 185 participants. They included three ses- 

sions each of Preclinicol I and Preclinical 11, two pa- 

thology courses, one autoradiogrophy course, and one 

course in hematology. 

This last course, "Radioisotopes in Hematology," 

was presented November 16-20, 1959, with approxi- 

mately 40 participants, and nineteen invited guests 

who served as faculty, in addition to the regular staff 

members. Numerous requests for repetition of the 

course were received, and a nuniber of applicants 

were not accanimodoted at the time the course was 

prcscnted becousc of spoce limitations. Although the 

Medical Division staff is gratified by the response 

to this special coursc, the division's main training em- 

phasis will continue to be placed on#the regular intra- 

ductory courses. 

Some of the training oids developed for use in 

these courses have proved sa valuable that they have 

been submitted far publication in the literature, to 

assist other organizations in their training programs, 

There has also been an evolution in certain parts of 

the training courses; these changes, with the addition 

of new isotope technique procedures and refinements, 

have been incorporated into the course presentations 

as their worth has been proved. 

Requests have been made that the Medical Di- 

vision provide intern training and training for medical 

technicians; such programs are,' however, not feasible 

under present circumstances. It is planned to provide 

some preliminary training for pathology residents at 

the division, but the greater part of the pathology- 

training program will continue to be carried aut at 

the resident's home institution. 

Abbott Laboratories offers a student fellowship at 

the Medical Division, open to medical students during 

the off quarter of the junior year. During his stay at 

the division, the student participates in the regi;lar 

clinical program and becomes acquainted with radio- 

isotope and research techniques. The award this year 

was given to James Densler of Meharry Medical Col- 

lege, who began his stay at the division in June. 

In addition to its regular stoff, and those scient- 

ists who visited the Medical Division to participats 

in the training courses, the division continued its pro- 

gram of short- and long-term residencies for "outside" 

scientists. This year the roster included fourteen resi- 

dent physicians in attendance for three to four months; 

two one-year residents in experimental ,medicine; a 

one-year postresident in radiology; and four visiting 

scientists from outside the United States whose terms 

ran from six months to a year. Further details on these 

residents is supplied in Appendix Ill of this report. 
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ISOTOPES USED BY MEDICAL DIVISION 

Arsenio74 ............................................................ 
Gold- I98 .............................................................. 
Calcium-47 .......................................................... 
Cerium-Prareod ymium-144 (PI ........................ 
Chlorine-36 (P) ..........._..... ........................... 
Cobalt.57 ............................................................ 
Chromium-5 I ........ ............................................. 

Iron-59 .................................................................. 
Iron-59 (P) .......................................................... 
Fission Products .................................................. 
Iodine- 13 I Diodrast .......................................... 
Iodine- I3 I Oriodide ........................................ 
Iodine-I3 I Radiocaps ...................................... 
Iodine-I3 I Rose Bengal .................................... 
Iodine- I3 2 ............................................................ 
Lanthanum- 140 ( P) ............................................ 
Sodium-22 ............................................................ 
Phosphorous-32 .................................................. 
Raolein ................................................................ 
Iodine- I3 I Risa .................................................. 
Sulfur-35 (P-I ) .................................................. 
Thulium ................................................................ 
Yttrium-90 ............................................................ 

Cerium-Barium-137 (P) .................................. 

................................................. 

12.2 mc 
I760 mc 

3.59 mc 
I I5 mc 

IO mc 
0.00076 mc 
5 mc 

50 mc 
I mc 
0.5 mc 

15 mc 
I mc 

4,608 RlC 

28.53 mc 
15.75 mc 

15G mc 
I90 rnc 

0.5 mc 
280 mc 

0.55 mc 
51.25 mc 
IO mc 
.5 mc 
40 mc 
0.50 mc 

ORINS HOSPITAL PATIENT DAYS 

June ........................................................................................ 550 

Total Patient Days ........................................................ 5471 

Averago Per Month ...................................................... 455.1 I 

Avcrago Per Day .................................................... 12.2 
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MEDfCAL OIVfSlON COURSES 

Preclinical II - August 3-7. I959 .................... I2 perticipantr 
Pathology - September 7-1 I, I959 .................... 14 participants 

Preclinical I - October 5-9, 1959 .................... 19 participents 
Hematology - November 16-20, 1959 ____._. ~ __.. 37 participants 

Preclinical I1 - December 7-1 I, 1959 .............. 20 pa*ticipanh 
Preclinical I - January 25.29. I960 ................ 20 participants 

Preclinical II - March 21-25, 1960 .................. 16 padicipantr 
preclinical I - May 23-27, 1960 .... .._....... ......... 20 participants 
Autoradiography - June 20.24, 1960 .............. 8 participants 

VISITING SCIENTISTS 

Asri Rasad, M.D. .................................... University of Tennessee 

Pathology - February 22-26, 1960 ._ .._............. I9 participants 

Memphis, Tonnossee 

Yoichiro Umegaki, M.D. ................ Shinshu University Hospital 

Matsumotorhi, Japan 

Toruo Nagai, M. 0. .............. National Institute of Radiological 

Sciences, Kurosuna-cho, Chiba-shi 

Chiba-ken. Japan 

Hirorhi Saito .......................... Departmont of Internal Medicino 

Nagoya University 

Nagoya, Japan 

POSTRESIDENT IN RADIOLOGY 

Jose Briones, M.D. ............................ Department of Radiology 

University Df Tennessee Memorial Hospital 
Knoxville. Tennessee 

RESIDENTS IN EXPERIMENTAL MEDICINE 

Flora Pascasio, M.D.  kings County Hospital 
Brooklyn, New York 

Francis T. Oda, M.D. .............................. University of Maryland 

Baltimore, Maryland 

RESIDENT PHYSICIANS 

Stefan Issarescu, M.D. ........ New England Deaconess Hospital 

Boston, Massachusetts 

Walther T. Weylman, M.D. Massachuseffs General Hospital 
Boston, Massachusotts 

David Foxmsn, M.D. .............. Cleveland Metropolitan Hospital 

Cleveland, Ohio 

Robert D. Hieber, M.D. ............................ Boston City Hospital 

Boston, Massachusoftr 

Hsing-Lin ,Liu, M.D.  cook County Hospital 

Chicago. Illinois 

Fraidoun Eskandari, M.D. .... Cleveland Metropolitan Hospital 

Cleveland, Ohio 

Robert Dingle, M.D. .................................. Boston City Hospital 

Boston, Massachusotts 

William T. McCoy, M.D. ........ Massachusetts General Hospital 

Boston. Massachusetts 

John B. Little, M.D. ................ Massachusetts General Hospital 

Boston, Massachusetts 

Elwin W. Donnelly, M.D. ........ Masrachusotts General Hospital 

Boston, Massachusetts 

Sigmundur Magnusson, M.D. .................... Boston City Hospital 

Ooston, Massachusetts 

Murray L. Janower, M.D. ........ Massachusetts General Hospital 

Boston. Massachusetir 

Yosh Maruyama, M.D. ............ Massachusetts Goneral Hospital 

Boston, Massachusetts 

Juan Fayos, M.3. ............................................. Swedish Hospital 

Soattlo, Washington 

MEDICAL DIVISION CLINICAL 
CONFERENCES - 1959 

July 2: A report of the meeting of the Society of Nuclear 
Medicine, Chicago - R. L Hayes, D. A. Ross, G. C. 
Kyker, G. A. Andrews, M. Brucer. 
Report on biomedical directors' meeting - C. S. Shoup. 

Idiopathic thrombocytopenia purpura. Lymphadano- 
pathy and pleural effusion (diagnostic problem) - Clini- 
cal staff. 

July 16: Changes in liver composition - A. W. Lawrence. 
Lipid distribution studies - Fred Snyder. 

July 23: Polycythemia with jaundice and weight loss (case 
presentation with autopsy findings) - Clinical staff. 

July 30: Two cases of anomia of unknown atiology - Clinical 

staff. 

August 6: Diagnostic uses of radioiodine - A. L. Kretchmar. 

August 13: Discussion of laboratory exerciser in preclinical 
courses - M. Brucer, R. M. Kniseley, clinical staff. 

August 20: Setting-up procedures for scintillation equipment 
- D. A. Ross. 

August 27: Oxidative enzyme siudios in normal and cerium- 
treated rat livers - F. D. Baker. 
Fission-product and cerium uptake by various micro- 

organisms - G. T. Johnson. 

September 3: Two patients with leukemia and unusual pd- 
monary lesions - Chical staff. 

September 10: Fission-product and cerium uptake by vari- 
ous microorganisms - G. T. Johnson. 

September IT: Iron kinetic studies with Fe-59 - W. N. 
Taure. 

September 24: Clinical pathological conference - Clinical 
staff. 

October I: Dosage in clinical radiotherapy - F. Comas. 

October 8: Two cases of hyperthyroidism - Clinical staff. 

October 15: Portal hypertension with esophogeal varices and 
hyporsplenirm (discussion of surgical treatment) -F- 
Oda. 

October 22: The use of metacorten in the treatment of hema- 
tologic disordors - R. D. Hieber. 

Octobcr 29: An unusual case of anemia and hepatospleno- 
megaly with autopsy findings - Bill M. Nelson. 

November 5: Preliminary studies with calcium47 - G. I. 
Gleason, G. C. Kyker, D. A. Ross, Flora Pascasio. 

November 12: Problems in nuclear medicine (Midgat khibit 
F-2) - M. Brucer. 

November 19: Total-body irradiation - B. W. Sitterson, 
G. A. Andrews. 

Discussion-€. Donnell Thomas, C. C. Congdon, et. al. 

December 3: Lethal and leukemogenic effects of irradiation 
-D. J. Mowissen. 

December IO: Diagnostic uses of radioiodine - A. L. Kretch- 

December 17: Whole-body counters - D. A. ROSS. 

July 9: 

mar. 

1960 

January 7: A patient with Hodgkin's disease and bilateral 
pleural effusion. illustrating a change in the morphology 

of the neoplasm - Clinical staff. 

January 14: Plasma-free fatty acids and fatty-livor infiftra- 
tion - Frod Snyder. 

January 21: 50 r totol-body irrodiation in hematalogic dis- 
orders (plans and preliminary rosults) - Clinical staff. 

January 28: Therapcutic uses of radioiodine - Clinical staff. 
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February 4: Modification of radiation response - F. Comas. 

February I I: Modification of radiation response (continued) 

February 18: Testing for effectiveness of the training pro- 

- F. Comas. 

gram - R. M. Kniseley. 

February 25: Whole-boJy counting in thyroid disease - 

March 3: Snatches from the Chalt River meetings - G. C. 

C. C. Lushbaugh. 

Kyker. 

Hayes. 

vestigative uses of isotopes - Clinical staff. 

B. W. Sittrrson, 6. A. Andrews, R. M. Kniseley, et. al. 

orde r - Clinics I-pathologica I sta ff. 

March IO: Porphyrins and whole-body irradiation - R. L. 

March 17: Case illustrating diagnostic, therapeutic, and in- 

March 24: Tests for thyroid function - A. L. Kretchmar, 

March 3 I : Pol9::ythemia with terminal myeloproliferative dis- 

April 7: Two diagnoitic casas - Clinical staff. 

April 14: Whole-body doses (past, present, future) - A. C. 
Morris, Jr., D. A. Ross, M. Brucer. 

.J 

April 21: Autopsy findings in ten patients treated with total- 
body irradiation for leukemia - Bill M. Nelson, C. H. 
St effee. 

April 28: Enlargement of liver in irradiated mice treated 
with bone marrow - A. L. Kretchmar. 

May 5: Research scanner in clinical use: Hot spots . . . but 

May 12: Liquid scintillation counting - Fred Snyder. 

May 19: Metastatic carcinoma with autopsy findings - Bill 

May 26: Two cases of thyroid disease for possible iodine. 

June 2: Preliminary radioisotopic studies of the artificial kid- 

Juno 9: Prelminary report on brain scanning program - F. 

June 16: Review of some effects of total-body irradiation in 

Juno i3: Absorption and excretion of amino acids - R. C. 

June 30: A nerve growth promoting protein - Stanley 

what - Clinical staff. 

bi. Nelson, clinical staff. 

I3 I therapy - Clinical staff. 

ney - Asari Rasad. 

Oda, C. C. Harris, J. E. Francis, Jr. 

human beings - R. M. Kniseley. 

Baldridge. 

Cohcn. 

.. 
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TUDIES on the effects of radiation in nian have 

_--. 2. s continued to occupy a prominent place in the 

.. clinical research program during the past year. 

.-.-- ;;. The new total-body irradiation facility was completed 

;y:z: and this permits giving a more uniform radiation dose 

.._ 
_- 

... 
... , 

b. . 

?., . 

Over a wide range of dose rates. Emphasis has shifted 

from attempts to obtain successful grafts of bone mar- 

row in patients given large doses of total-body irradi- 

ation to studying the effccts of small doses of radiation 

given to the whole body in various diseases. This 

program has been broadened to include immunologi- 

cal studies by the addition of an immunologist to the 

staff in midyear. Special studies of the effects of local 

port irradiation on normal bone marrow are being done 

in patients receiving radiation therapy for nonhemato- 

logic diseases. 

Applications of radioisotopes in the study and 

treatment of hematologic disorders in general con- 

tinues to be of great interest. Special projects started 

in this area during the year include studies on iso- 

topically labeled blood platelets and plasma cells. 

The long-range programs pertaining to diagnostic 

and therapeutic uses of internal radioisotopes have 

been pursued. In addition to their research value, these 

programs give basic training for resident physicians. 

They also provide the basis for most of the scanning, 

which constitutes a program in itself. Continual attempts 

have been made to improve scanning equipment, tech- 

niques and interpretation, and to extend the applica- 

tions of this procedure. 

The outpatient service has grown considerably both 

in scope and number of patients. 

CLINICAL STUDIES 

Total-body Irradiator 

The Medical Division of the Oak Ridge Institute of 

Nuclear Studies has been making use of the specially 

designed total-body irradiation facility that was com- 

pleted last year. This instrument employs eight sources 

of cesium-137 (an isotope with a long half life), so 

arranged that a uniform radiation dose can be given 

to the whole body of a patient. It is also possible to 

vary the dose per minute over a rather wide range in 
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order to determine whether the effects of a given 

dose are dependent on the speed with which it is 

delivered. 

ANIMAL STUDIES. The large, uniform radiation 

field produced by this instrument makes it possible to 

irradiate animals without confining them in small con- 

tainers. Information derived from animal studies can be 

correlated with that derived from studies of patients, 

with assurance that the irradiation was delivered under 

identical conditions. It is true, of course, that in small 

animals the size of the body allows much greater rela- 

tive penetration of the radiation; however, with the 

high energy of ccsium-137, this difference in effect is 

not so pronounced as it would be with lower-energy 

radiation. 

DOSIMETRY. Measurements are being made on the 

radiation doses the new irradiator produces in tissues. 

The exposure in air can be easily measured and is 

known to be uniform over the whole area in which 

the patient lies; however, the dose to the deeper 

organs depends somewhat on the size of the patient, 

the thickness of tissue between the radiation sources 

and the area of interest. 

To measure these doses at various depths, three 

models or "phantoms" were made with multiple corn- 

partments to represent the size and approximate di- 

Staff members of the ORINS Medical Division are shown prepar- 

ing a series of dosimetry studies in the division's total-body- 

irradiation facil;ty. using a "phantom" to represent a patient's 

body. 



mensions of the various parts of the body for a small, 

a medium-sized, and a large patient. Measurements 

have been made in these phantoms by means of CICC- 

tronic dosimeters. In addition, the average doses for 

whole zones of the body are being measured with 

chemical dosimeters dissolved in a liquid medium rep- 

resenting tissue. 

TREATMENT OF PATIENTS. For many years, low- 

dose irradiation of the whole body has been used in 

the treatment of polycythemia and chronic leukemia. 

Studies are now in progress at the Medical Division to 

quantitate the effects of such treatment. Carefully 

standardized delivery of the irradiation and systematic 

collection of data may add to knowledge already re- 

ported in the literature. It will also ::.. possible to make 

comparisons with radiation delivered by other means 

-for example, with internal radioisotopes. 

At higher doses, efforts are being made to treat 

other diseases not ordinarily treated in this way. 

Patients with acute leukemia and widespread malig- 

nancies of various types are in this study. Marrow-graft 

studies are a major subject for investigation. The 

achievement of successful marrow grafts in human 

patients has proved exceedingly difficult. Temporary 

remissions in acute leukemia have been produced by 

irradiation and administration of marrow from donors 

of different genetic constitution. It is now believed that 

in most of these instances there was no true survival 

of the graft and the clinical benefit is attributed to the 

irradiation alone. Although this is a disappointing ob- 

servation from the point of view of the attempted 

marrow graft, it is of value to know that irradiation 

alone can have this effect on acute leukemia. It is an 

effect that appears similar to that produced by anti- 

leukemic drugs such as Methotrexate and 6-Mercapto- 

purine. 

Total-body Irradiation 

IMMUNOLOGIC STUDIES IN PATIENTS. Antibodies 

are normally produced as a part of the body's pro- 

tective system against microorganisms and foreign cells. 

This immune mechanism, although protective, also pre- 

vents the acceptance of donations of tissue from other 

persons. Animal studies and clinical observations have 

demonstrated that total-body irradiation will depress 

the ability to produce antibodies. Knowledge about 

the exact effects of irradiation on this mechanism is 

important as a part of tissue-graft attempts and as a 

basis for combating infection in heavily irradiated 

patients. At the Medical Division, a program has been 

initiated to define as clearly as possible the immune 

mechanism of the irradiated patient. Responses of pa- 

tients treated by total-body irradiation are assayed by 

selected irnniunologic techniques. It is also planned to 

analyze the antibody-forming potentialities of cells 

obtained from patients when these cells have been 

subjected to certain types of chemical or radiation 

exposure. 

MARROW-GRAFT LABELING STUDIES. One of the 

problems confronting workers in attenipted marrow 

grafts is the difficulty in determining the fate of the 

injected material in assaying a graft "take." At the 

Medical Division, two patients were transfused with 

bone marrrow that had been labeled with radioactive 

thymidine. It was possible to detect these tagged cells 

in the bone marrow and in the peripheral blood for 

several days, and there was evidence that these cells 

had shown some proliferative capacity after injection. 

By ten days no cells were any longer detectable, and 

the method proved to be laborious, with only a rare 

labeled cell being available for study. 

BIOCHEMISTRY OF TOTAL-BODY IRRADIATION IN 

PATIENTS. Biochemical effects of irradiation have bi zn 

studied to develop a method for determining doses in 

radiation accidents. Such knowledge will lead to fuller 

understanding of radiation injury and its treatment. 

The intentional use of total-body irradiation in the 

treatment of leukemia and cancer may have increased 

value if biochemical effects are clearly understood. 

Further studies of the effects radiation has on 

excretion of amino acids in the urine have been pur- 

sued at the Medical Division. Assays were performed 

on the urine from six persons exposed to an X-irradi- 

ation accident at the so-called "Lockport (N.Y.) inci- 

dent." These data were added to the earlier informa- 

tion collected from study of the taurine and beta- 

aminoisobutyric acid excretion in the urine of the five 

men exposed in an accident at the Oak Ridge Y-12 

plant in June 1958, and in a man exposed to a lethal 

dose of radiation at 10s Alamos in 1958. Unfortunately, 

in the Lockport group, early samples of urine were 

not available, hence, the previously noted early in- 

creased levels of be:a aminoisobutyric acid excretion 

were not confirmed. Nevertheless, the taurine excretion 

study did support earlier observation. Correlation was 

observed between the estimated dosage and the 

amount of taurine excreted in the four- to six-day 

postexposure time interval. 

The effect of total-body irradiation on the excre- 

tion of taurine and beta-aminoisobutyric acid has also 

been studied at the Medical Division in patients with 

leukemia. An early excretion of increased amounts of 
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beta-aminoisobutyric acid is observed, with a progres- 

sive decrease to levels below pre-irradiation levels. A 

similar observation was obtained after a large dose of 

nitrogen mustard, an anticancer drug. The effect of .. - 
. irradiation on taurine excretion in the leukemic patients 

studied thus far is not uniform. The evaluation of the 

data is complicated and depends in part on the levels 

of taurine excretion before irradiation, which in turn 

are dependent on the ingestion of meat protein in the 

diet. In contrast to irradiation, nitrogen mustard therapy 

j,q one patient produced an immediate elevation of 

taurine excretion, which was maintained for a period 

of ten days. 

BIOCHEMICAL CHANGES AFTER BONE-MARROW 

GRAFTS IN ANIMALS. It has been observed that the 

liver enlarges in animals given a bone-marrow trans- 

plant following lethal amounts of irradiation. Changes 

are greater in animals given homologous cells (from 

unrelated donors) than in animals given genetically 

identical cells. This alteration in liver size may play a 

significant role in "secondary disease," the disorder 

that causes delayed death in animals given foreign 

marrow after irradiation. This secondary disease has 

assumed great importance as the main obstacle to suc- 

cessful marrow grafts in experimental animals and 

may prove to be the greatest limitation in human 

marrow-graft attempts. At the ORINS Medical Division 

and Oak Ridge National Laboratory, a joint study was 

undertaLen to see whether these changes in liver 

weight were correlated with alterations in splenic 

weight and to investigate the biochemistry of secondary 

disease. The finding that a correlation is present sup- 

ports the idea that the changes in the liver size and 

aspects of its chemistry are related to hemopoiesis 

(formation of blood cells). The results suggest that the 

liver synthesizes precursor material for tissue compo- 

nents and that this production of precursor material is 

not restricted to cells of the hemopoietic system. 

Chemical assay of the total nitrogen content of these 

livers was determined and :ncreases of nitrogen con- 

tent were observed in animals given isologous (identi- 

cal strain) and homologous marrow. 

Cancer Therapy 

TREATMENT OF PATIENTS WITH LEUKEMIA AND 

RELATED DISEASES, Paticnts with chronic leukemia, 

lymphosarcoma, and Hodgkin's disease have been 

helped to a significant degree by radioisotopes given 

internally and also by external radiation therapy from 

teletherapy machines. A long-range effort is under way 

to improve the treatment of these patients. A clearer 

understanding of the cause and management of the 

anemia associated with these diseases is obtained from 

diagnostic studies with chromium-51 and iron-59. The 

degree of involvement of the liver and spleen can 

sometimes be determined by radioisotope sludies and 

scanning techniques. Two specific problems in these 

patients have been the subject of research studies- 

hypersplenism and surgery. 

HYPERSPLENISM is a condition in which the spleen 

is involved by the chronic blood disorder in such a 

way as to add to the severity of the disease. The 

spleen may act to destroy red cells or reduce the 

number of white cells and platelets (clotting elements) 

in the blood. In such situations, removal of the spleen 

would be desirable, but because of the presence of the 

chronic illness, surgery has an added risk and may 

not be justifiable. At the Medical Division, irradiation 

of the spleen in doses higher than those usually used 

has been applied in these cases, preceded and fol- 

lowed by careful laboratory tests to indicate the effect. 

The treatment in most patients has failed to control 

the hypersplenic state, although it has sometimes been 

beneficial in other ways to alleviate symptoms. 

SURGERY is often contemplated in these patients 

with chronic blood diseases, not only removal of the 

spleen for hypersplenism but other needed operations, 

which may or may not be related to the original dis- 

ease. A review has been made of the results of such 

operations. A rather high incidence of postoperative 

complications has been noted. Certain principles in de- 

ciding on surgery have been set down. In general, 

these patients tolerate operations reasonably well, 

and when surgery is needed it usually should not be 

prohibited because of the presence of a chronic blood 

disease. 

TELETHERAPY. The development and use of radio- 

active isotopes for teletherapy is a major interest of 

the ORINS Medical Division. The great improvement in 

these and other instruments for delivering radiation 

from outside the body has added materially to potenti- 

alities for successful treatment of certain type5 of can- 

cer. With the added precision of instruments, other 

limitations of radiation therapy have become promi- 

nent. There is a distinct need for more knowledge on 

the response of tumors to treatment. Applications of 

newer information on radiobiology need to be made 

to specific clinical problems of cancer treatment. 

One very simple but important handicap to the 

radiotherapist in treating a deep tumor is lack of 

knowledge of the exact location and extent of the 

tumor. For this purpose, radioisotope scanning tech- 

niques sometimes are a valuablc supplement to more 



.- 

A regular Medical Division staff member confers with J visiting 

scientist from Thailand on a plan of teletherapy treatment for a 

patient in the ORINS hospital. 

standard X-ray studies. There is an opportunity to 

obtain specific information at the time of operation, 

and surgeons are being urged to describe carefully 

the tumors they find unremovable. Sometimes small, 

harmless, metal clips that can be seen with X rays are 

left inside the body to mark the limits of the tumor. 

For a group of patients treated for carcinoma of the 

urinary bladder at Oak Ridge, an abdominal operation 

is done for the purpose of determining the size and 

location of the tumor and its extensions. Up to the 

present time, eleven patients have been treated ac- 

cording to this plan. It is too early to determine the 

results and it is expected that several years will be 

required to build up an adequate series of cases and 

to observe the outcome. 

RADIOIODINE IN CANCER OF THE THYROID. The 

use of iodine-131 in the treatment of cz:lcer of the 

thyroid is constantly changing, because of new equip- 

ment and new knowledge. After the enthusiasm that 

followed the first discovery that the isotope treatment 

caused dramatic benefit in certain cases, there was a 

period of disillusionment associated with the discovery 

that only a relatively small number of patients with 

the disease would show an impressive concentration 

of the radioisotope in the areas of tumor. 

During the past six or eight years improved meth- 

ods have made it possible to use radioiodine as a 

valuable adjunct to surgical therapy. Surgery is effec- 

tive for most cases of carcinoma of the thyroid, but in 

the past a great limitation has been that surgeons 

could not determine the extent of the tumor-spread 

in lymph nodes of the neck and upper chest. Even 

operations that remove large amounts of normal tis- 

sue often leave nodules of tumor in adjacent areas. 

Studies at the Medical Division of the Oak Ridge 

Institute of Nuclear Studies have shown that radio- 
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iodine will help to locate these areas of cancer, and 

allow their surgical renioval in a rather high percent- 

age of cases. The improvements in detection have 

resulted , .om much better radioisotope scanning equip- 

ment and the use of larger test doses. The most sensi- 

tive studies are often made several days after the 

isotope has been given. Anothcr important part of 

this program has been the use of a surgical probe 

counter for detection of small functioning tumors at 

operation. Several more years will be required before 

final evaluation can be made of this approach to 

therapy. In these patients treated effectively so far, it 

is possible that areas of tumor will be revealed that 

have completely failed to take up the radioisotope, 

and have thus been allowed to persist in spite of the 

best observation. The study has already shown con- 

clusively, however, that many patients treated by con- 

ventional and rather radical surgery, without benefit 

of radioiodine studies. are inadequately treated. 

Isotope Localization Studies 

All diagnostic and therapeutic applications of in- 

ternally administered radioisotopes are based upon 

knowledge of the distribution and localization of the 

material in the body. Essential requirements to gather- 

ing such information are that the doses administered 

must not be required to remain still for inordinately 

long periods while being studied, and that the number 

of blood samples obtained must not be unreasonably 

large. Although a sample of an isotope in a test tube 

can usually be measured accurately with ease, detec- 

tion and measurcrnent of an isotope inside a patient 

present diffculties. The dynamic state may create con- 

tinuous change in isotope distribution. Furthermore, 

varying amounts of the radiation are absorbed as it 

passes from the body and thus the measurements made 

on the outside deF -nd on the thickness and type of 

tissue between the isotope and the detector. 

Radioisotope scanning techniques have been a 

niaior area of research effort at the Medical Division. 

A linear scanner has proved exceedingly useful in 

showing the distribution of isotopes in relation to {he 

long axis of the body. It does not give any indication 

of the location of the radioactivity in the lateral dimen- 

sion, but yields data more nearly quantitative than that 

obtained from area scanners. Since the linear scanner 

assays the whole body quickly, it is of value in study- 

ing total distribution rather than localization within a 

small area. 

Further studies at the Medical Division with the 

improved area scanner, developed at the Oak Ridge 
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$@+ linear scanner used at the Medical Division shows the loca- 

f isotopes administered for diagnosttc and therapeutic 

es in relation to the long axis of the body at various 

Is, after oral administration of the radioisotope. 

,. . , 

a1 Laboratory, have yielded interesting and 

able information. Most of its use has been in 

with carcinoma of the thyroid. Small areas of 

rly funnioning tumor can now be located. Some 

e have been found in patients who, on the 

the best studies previously available, had been 

ght to be entirely free of residual tumor. Along 

e improved sensitivity of the scanner has made it 

to study other areas of normal concentration 

in the body. Most of these were never noted 

ent available earlier. Some 

ed to be associated with salivary and other 

imes seen clearly. Another zone of normal 

rms a linear pattern low in the neck; this 

sociated with the trachea or esophagus. The 

131 concentration. Somewhat variable areas of con- 

centration have been seen in the mediastinum and 

lungs. Radioiodine is often seen in the intestinal tract 

and a faint concentration in the liver may be noted. 

’ This new scanner has given improved views of the 

tumors in the liver are sometimes seen, but only large 

reliably detected. The spleen can be shown 

intravenously administered radioactive colloids, 

ccasionally this yields information of diagnostic 

- 
The instrument has also served for studies of brain 

I 

1. ?;-‘ ’ 

17 

tumors. A total of 36 patients has been studied, with 

positive findings in nine. Of these, hislological confir- 

mation has been made in seven and surgery has been 

refused by iwo. Of ihe patients wirh normal scans, 

three are known to have some intracranial abnormality; 

only ,vie of these had a tumor. 

Tracer Techniques in Medicine 

Clinical evaluation of blood dis- 

orders and dynamics of blood-cell formation has been 

greatly advanced by radioactive tracers, perhaps sec- 

ond only to the remarkable progress provided by 

iodine-131 in the study and treatment of thyroid 

disorders. Various techniques for evaluating red-cell 

survival time, blood volume and red cell mass, and 

iron absorption and utilization have been adopted to 

study patients with disorders of blood-forming organs. 

During the past year one special project at the Medical 

Division of the Oak Ridge Institute of Nuclear Studies 

has been the determination of the life span of plate- 

lets, the small structures in the blood that play a part 

in clotting. These studies have been done both in 

patients with normal and those with abnormally high 

levels of circulating platelets. The patient is given 

sulfur-35 injections and some of the isotope is incor- 

porated into megakaryocytes (cells of the marrow that 

produce platelets). The platelets subsequently formed 

contain the radioactive label and the amounts of radio- 

activity appearing in the circulating platelets over a 

period of days allow a curve to be plotted that indi- 

cates the life span of these structures. 

HEMATOLOGY. 

Effects of Local Radiation 

on the Bone Marrow 

Extensive studies have been carried out in animals 

to define the nature of radiation damage to blood- 

forming tissues, the response of these tissues, and 

their capacity to regenerate. Less complete data have 

been gathered in human beings, although valuable 

observaiions have been made on the rare radiation 

accident victims, and patients treated with total-body 

irradiation. 

The knowledge of effects of local or “port’’ irradi- 

ation on blood-forming tissues is incomplete. Some 

patients develop depression of white- and red-cell 

numbers after radiation directed to a small part of 

the body. 

At ORINS, marrow of patients being traated for 

certain cancers has been sit. -lied before and during 

the course of radiation therapy, and during the recov- 

ery phase. The pattern of marrow depletion under 

! 
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these treatment sites has been compared with unirradi- 

ated sites by histologic sections, differential counts, 

iron stains, and the ability of the cells to take up 

radioactive thymidine, a precursor of DNA (deoxyribo- 

nucleic acid). The depletion of the usual white-cell and 

red-cell precursors occurs fairly early in the coursc 

of the radiation therapy, which usually is carried out 

over a period of several weeks to obtain a cancer- 

killing dose. 

The appearance of regeneration is less uniform. In 

some patients, increased iron deposits develop in the 

irradiated sites. 

Y-12 Accident Victims 

Examinations of the patients from the Oak Ridge 

Y-12 electromagnetic-plant radiation accident of June 

16, 1958, have been conducted on an outpatient basis 

at intervals of approximately six months. In general, 

the men have remained well, and have continued to 

wcxk full time. There has been slowly progrc-ssive de- 

crease in indications in the men of fatigue, muscle 

stiffness, nervousness, and insomnia, although they 

still persist in degrees varying from patient to patient, 

and without correlation with the amount of radiation 

received. 

PRECLINICAL STUDIES 

New Isotopes and Methods 

maker the yttrium isotope available for a long period 

without reloading, thus allowing continuous availability 

of this isotope which has considerable value in invcsti. 

gational and clinical work. 

Nuclear Minerals Metabolism 

The elements of the lanthanide series have con. 

tinued to be the subject of detailed investigations at 

the Medical Division. These substances are important 

because relatively large amounts are present in fission 

products. This means that they may constitute a pos. 

sible hazard for accidental human ingestion. On the 

other hand, it means that they are available in quantity 

for possible useful applications. Some of them have 

been shown to have potential value for medical appli. 

cations. 

Tracer measurements of a wide range of oral doses 

have shown no appreciable gastrointestinal absorption. 

Cerium is as toxic as, or more so than, others in 

this series, and when given intravenously to rats in 

stable form, causes acute metabolic disturbances, par. 

ticularly temporary fatty infiltration of the liver. This 

acute change is associated with a sharp reduction in 

food intake and causes death in a small percentage of 

animals. In the rest, recovery appears complete within 

a week. During the past year studies have been car- 

ried forward on the mechanisms of production of this 

liver lesion. The endocrine status of the animal was 

found to play a large role in the occurrence of the 

liver changes. Adrenalectomy, hypophysectomy, thy- 

roidectomy, and alloxan diabetes will all prevent or 

greatly reduce the amount of fatty infiltration of the 

liver after a standard dose of cerium. Distribution 

studies in which radioisotope tracers were used showed 

that these alterations in effects related to hormonal 

state were not based upon alterations in the distribu- 

tion of the cerium. 

An investigation was made at the Medical Division 

on the artificial kidney as a possible adjunct to the 

treatment of internal contamination with radioisotopes. 

The artificial kidney is a device that is used in treating 

patients with kidney failure. A stream of blood by- 

passes through the instrument where certain substances 

are rewaved by dialysis, and then is returned to the 

body. After the accidental intake of a radioisotope, 

this device might offer some assistance in early re- 

moval of the unwanted material. In the studies done in 

dogs at Oak Ridge, it was found possible to remove 

significant amounts of some s o I u b I e radioisotopes 

(sodium-24, iodine-1 31) but cerium-144 was not effec- 

tively removed even when large amounts of a chelating 

agent were used to bind the isotope and keep it in a 

potentially removable form. 

The specially designed yttrium-90 generator pro- 

duced at the Brookhaven National Laboratory was 

found to be practical and useful in tests at the divi- 

There is much evidence to indicate the prominent 

role of plasma proteins in complexing and solubilizing 

various elements among heavy nuclear minerals. Paper- 

electrophoretic studies confirm that there is an associa- 

tion, but they .re not an adequate source of evidence 

to indicate specific protein metal complexes. Prelimi- 

nary results from the use of microchemical procedures 

have indicated an effect on blood-sugar levels which 

may be of significance in the explanation of the meta- 

bolic effect of cerium and certain other lanthanons. 

I 

sion. The device allows preparation of the yttrium from Chemical factors also play an important part in the 

its parent, strontium-90. Because of the long half life production of the rare-earth fatty liver. The routine 

of the parent isotope, the generator, once loaded, procedure calls for administration of the element as 

. 
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Medical Division staff members are shown examining results 

b;,ectrophore!ic separation of serum proteins. as part of ths 

lc:&&n's preclinical research program. - 
ai. 

Ehe chloride in a saline solution slightly acidified for 
S!F 

!&bility. If the pH is raised before administration, fatty 

,"=(iyer does not occur. Administration as the previously 

pared versenate also gives protection, but the ad- 

, & ministration of versene immediately after the cerium 
3;. 
s:fai[s to protect. A less stable complex, cerium citrete, 

causes fatty liver like the chloride. Changes in the 

acteristic spectrum of selected lanthanons caused 

the presence of various biochemicals that were 

ed, gave evidence of interaction in dilute solutions. 

Preliminary measurements of subcellular distribution 

cerium in liver have included nuclear, mitochondrial, 

icroscopic, and dissolved fractions prepared by 

rifugation. The dose of cerium that causes fatty 

ration is distributed among each of the four frac- 

; strictly duplicable results are difficult to obtain, 

the data suggest some translocation from the 

ser to the finer fractions during the more intense 

se of the fatty infiltration. 

The inhibition of enzymes by lanthanons represen- 

tive of those which do and those which do not pro- 

e acute fatty liver was observed for relatively 

le enzyme systems (hydrolysases). Evidence of 

action with the enzyme protein is suggested by 

e increased inhibition that occurs when the enzyme 

preincubated with the metal at a given concentra- 

&: . 

-3;: +ion* 
a:;. 
;.xc;. I. 

*%;::: Although the fatty liver produced in rats by intra- 

?% venous cerium is temporary, the element tends to stay 
:I!.'< 
;?--in . .., .. the liver for a long period of time. Furthermore, it 

span be given repeatedly and the temporary fatty liver 

~gresponse again produced. As many as 75 repeated 
.2;:$.. 
L:~*., ';*A-. doses (2 mg cerium per kg of rat) have been given 

3j-;over a space of three or four months. Localization in 

.w 
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liver occurs as for the single dose and a large total 

liver content builds up, suggesting the possible use of 

nontoxic elements in this series for radiographic delin- 

eation of ihe liver. 

Lipid Metabolic Studies 

Studies of lipid metabolism were undertaken to 

throw some light on the acute metabolic disturbance 

caused by various nuclear minerals. The rare-earth 

fatty liver, further characterized by lipid measurement, 

has become an extraordinarily useful tool for the study 

of lipid metabolism, since it is characterized by periods 

of rapid accumulation in one organ and subsequent 

removal. The speed and intensity of fatty infiltration 

due to cerium and certain other lanthanons are dra- 

matic, reaching three times the normal level of total 

liver lipids with 48 hours, followed by complete re- 

covery during three or four additional days. Chromato- 

graphic separations (silicic acid chromatography) have 

shown that the rapid changes in lipid composition are 

attributable to neutral fat. Subfractions of the phospho- 

lipid fraction of total liver lipids may show relative 

changes of metabolic significance but the gross effect 

is due to triglyceride. Me,surements both on the intact 

animal and at the cellular level concur to suggest an 

inhibited utilization of lipid. More impressive evidence 

from measurements of individual fatty acids supports 

the conclusion that mobilization of adipose fat, which 

is normally found at various other places in the body, 

is a maior factor in explaining the increased liver 

lipids. Gas chromatography for the measurement of 

individual fatty acids qualitatively and quantitatively 

has found extensive use in these studies. The fatty acid 

composition of liver fat and of adipose fat are distinctly 

different in the rat, oleic acid normally predominating 

in one and stearic acid in the other. During the de- 

velopment of fatty infiltration from cerium the oleic- 

stearic acid ratio of liver fat tends to invert, to become 

like that of adipose fat. Concurrent changes in the 

fatty acid composition of plasma also give supporting 

evidence that mobilization is a major factor in the 

explanation, Various other biochemical stresses causing 

fatty infiltration have been compared with the rare- 

earth fatty liver by the same metho.'oloc:. 

Total-body irradiation Effects on Lipids 

Acute total-body irradiation is reported by various 

laboratories to increase the total plasma lipids of 

various experimental animals. Relatively little informa- 

tion is known about specific changes of individual 

fatty acids. Only recently, experiments were begun at 

the Medical Division of the Oak Ridge Institute of 



Nuclear Studies to study the effects of total-body 

irradiation on the plasma lipids of the rat. Twenty-four 

hours after exposure to 840 r, distinct changes are 

seen in the fatty acid profile of plasma lipids. In the 

normal rat, fatty acids with 18 carbon atoms compose 

practically all of the plasnia lipids. After irradiation, 

significant quantities of various short chain fatty acids 

appear, the normal fatty .icids are relatively decreased, 

and there also appear to be abnormal fatty acids of 

longer chain length. Preliminary experiments on brain 

lipids following similar doses to the head only show 

changes that resenible those in plasma lipids after 

total-body irradiation. These findings are of special 

interest both for their fundamental significance, for 

the possible evaluation of irradiation dose aflw expo- 

sure, and for comparison with parallel studies of 

patients receiving total-body irradiation as therapy 

for leukemia. 

Radiation Effects on Hemoglobin 

Formation 

Total-body irradiation is known to have profound 

effects on red cell formation. At the Medical Division 

an investigation has been initiated on the early steps 

of hemoglobin synthesis, with emphasis on heme pre- 

cursors. (Elevated protoporphyrin has been reported 

in animal radiation studies.) A first step was the in- 

vestigation of methods for separation and analysis of 

urine porphobilinogen (PBG) and delta-aminolevulinic 

acid (ALA). Present methods proved too insensitive for 

levels involved in clinical chemical measurements, and 

preliminary work was done on large-scale, ion-ex- 

change separation of the compounds by pH fraction- 

ation. 

TRAl N I NG 

Training activities continue to be an essential ac- 

tivity of the Medical Division, and niay be classified 

in three groups: resident and fellowship training, 

qualification courses and special seminars, and miscel- 

laneous. AI1 are important in the division's mission to 

develop, collect, and disseminate information on the 

medical uses of radioisotopes. 

Resident and Fellowship Training 

Ten short-term residents from several institutions 

averaged three to four months in training. Also, two 

third-year medical students were here under the 

auspices of the Abbott Medical Stcdent Fellowship 

in Nuclear Medicine. One resident in pathology was 

here for six months a5 part of the combined program 

with St. Mary's Hospital in Knoxville. Thrce one-year 

trainees from this country and two physicians from 

foreign countries were also here for one-year felloh. 

ships. 

The program for thcse groups varied, depending 

on the particular training mission, but were built around 

the clinical program with participation in fornial ward 

rounds, in the study and treatment of patients, in 

evaluating diagnostic radioisotope tests and the man. 

agenient of patients containing radioisotopes; in addi. 

tion they were oriented to the maior current clinical 

program on the total-body irradiation studies, marrow. 

graft attempts, and the study of the effects of radiation. 

Each of these trainees was also scheduled for the 

ORlNS Special Training Division's basic course in radio. 

isotope techniques in addition to the shorter instruc- 

tional seminars of the Medical Division. Training aids 

arc available for manipulation and study, and residents 

participated in the various conferences. In addition to 

the three half days per week of formal ward-round 

sessions, a weekly seminar in hematology was pre- 

sented on Tuesday afternoons. A Friday noon work 

conference was also initiated to which residents were 

invited. Physicians here for longer than four months 

are expected to participate in one of the research 

projects of the division. As before, this has proved to 

be valuable to the program and has given the trainee 

experience in clinical basic investigative work. 

Resea rc h Pa rt i ci p a n t P rog ra rn 

This continuing program has been a distinct asset 

to the goals of the Medical Division. During the sum- 

mer of 1960 there were five visitors representing 

medical school or undergradcate faculties in biochern- 

istry, pharmacology, microbiology, a n d chemistry. 

From each one, a productive piece of work resulted. 

The participants added the skills of their own disci- 

plines to the Medical Division program and in return 

received training both in details of the research project 

and special help in radioisotope methodology - for 

example, chromatography or liquid beta scintillation 

counting. 

In support of this rezearch-participant program, two 

college students and one graduate student also joined 

the program, two of them under the University Rela- 

tions Division's Student Trainee Prcgram. These "ap- 

prenticeship" relationships were highly successful in 

providing the additional man power for the experiments 

undertaken and also gave to these students a worth- 

while experience in a research setting. 
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)Ualification Courses and 
+cia1 Seminars 

: qualification courses, given in separate one- 

,kek sessions as Preclinical I, Preclinical 11, and Path- 

I&, were continued. Some changes in the approach 

topics and experiments have been necessary, 

,"t, major alterations have not been required. As be- 

&, preclinical l introduces language and tools, prin- 

.j+l topics presented in half-day or one-day sessions. 

,... &~Ijnical II introduces application of the principles 

+ented in Preclinical I using the same approaches to 

;t4uajnt the students with instrumentation and meas- 

giment, and concepts they use in clinical methods. 

Thk third week is devoted to clinical diagnostic pro- 

$dures that are performed by the students to meet 

- -3 

6: 

c license requirements. 

The special short course for 1960 was in autoradi- 

aphy, was limited to eight participants and three 

&ditors, and,was a fairly intensive and detailed course 

. phasizing laboratory participation. 

scellaneous Training Activities 

'Revision has been started of the 37 midget ex- 

its presenting minimum basic data that a physician 
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must know to use radioisotopes. In addition, plans for 

an open-ended series of exhibits on applied tech- 

niques are under way and some of thest, have been 

prepared. Selected groups of these midget exhibits 

have been presented at national meetings. 

Members of the staff presented a symposium en- 

titled "Training Aids" io the spring meeting of the 

Southeastern Chapter of the Society of Nuclear Medi- 

cine. They also were invited to present the annual 

evening symposium at the 1960 annual meeting of the 

Society of Nuclear Medicine. The topic was "Tools of 

the Trade." To a very large audience, the staff demon- 

strated and described the devices proven successful in 

the ORINS training of physicians in radioisotopes. 

Requests for thyroid uptake manikins continued to 

be received and these kits have been shipped to widely 

divergent geographical locations - Atlanta, Georgia; 

Decatur, Illinois; Los Angeles, California; Boston, Mas- 

sachusetts; Sydney, Australia; Bonn, Germany. 
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Robert Dinrmore, M.D. . .. , , .. Massachusetts General Hospital 
Boston. Massachusetts 

George Carter, M.D. . . . .. . Massachusetts General Hospital 
Boston, Massachusetts 

Stanley Bohrer. M.D. . Massachusetts General Hospital 
Boslon, Massachusetts 

James Tanner, M.D. . . Massachusetts General Hospital 
Boston, Massachusetts 

Harold D. Phelps, M.D. . .. . . . ... .. Penrose Cancer Hospital 
Colorado Springs, Colorado 

Juan Fayos, M.D. .. .. . .._._. . . . . __..__. Swedish Hospital 
Seattle, Washington 

. 

RESIDENT IN PATHOLOGY 
Raymundo D. Villalva. M.D. .. .__ .. St. Mary's Hospital 

Knoxville, Tennessee 

VISITING SCIENTISTS 
Vichai Poshyachinda, M.D. . ___. ._ . _....._ .__ Chulalongkorn Hospital 

Bangkok, Thailand 

Hiroshi Saito, M.D. . . ___ Nagoya University School of Medicine 
Nagoya, Japan 

Raving Samapurnavanitya, M.D. . . Bhumi!>ol Adulyadei Hospital 
Bangkok, Thailand 

ABBOTT STUDENT FELLOWSHIPS IN 
NUCLEAR MEDICINE 
James F. Densler _. ... .. . ._.._. Meharry Medical College 

Nashville, Tennessee 

Robert M. Overholt University of Tennessee 
School of Medicine 

Memphis, Tennessee 

Samuel 0. Houston . ... . __. . . . .. ...... Meharry Medical College 
Nashville, Tennessee 

Guy K. Guffee . . ._ University of Texas-Mcdical Branch 
Galvcston, Texas 

MEDICAL DIVISION COURSES 
Preclinical Il-July 25-29, 1960 18 participants 
Pathology-August 22-26, 1960 _._._ __ .____.__ .___ .... 20 participants 
Preclinical I-September 19-23, 1960 . .. . 20 participants 

Preclinical Il-December 12.16, 1960 . . ._ . . 19 participants 
Preclinical I for Pathology Residents- 

January 23.27, 1961 _._. ...... . ... ... ... ... 19 participants 
Pathology-February 20.24, 1961 __ ._ ,... ...__..._.. . 12 participants 
Preclinical I-March 27-31, 1961 .... .. ... .,_.__ . ._ 18 participants 
Freclinical II for Pathology Residents- 

April 24-28, 1961 ............ . .._.. . 18 participants 

Preclinical Il-May 22-26, 1961 . ... . ... ....... ... . 17 participants 

. . 
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PATIENT DAYS 

July . 
August . . 
September ....... 
October .... 
November ..... 

December ... 

January ............ 

February ................ 
March . . .............. 

April .................... 
May ......................................... 
June ........................................... 

493 

487 

439 

50 1 

517 

4:2 

493 

384 
496 

372 

386 
312 

,,, 6.'' 

Total Patient Days ................................. 5352 

Average Per Day ........................................................... 14.6 

Average Per Month ............................................ 446 

ISOTOPES USED BY MEDICAL DIVISION 

Arsenic 74 ................................................................ 11. mc 

Carbon 14 

Formic Acid ...................................................... 1.20 mc 

Chlorine 36 ............................................................. .050 mc 

Chromium51 ............................................................ 8.0265 mc 

Cobalt 57 .................................................................. 0.30245 mc 

Cobalt 60 ................................................................. 1.48545 mc 

Gold 198 ............................................................. 970 mc 

Iodine 131 
Oriodide ....................................................... 6346 mc 

Risa .............................................................. 22.5 mc 

Radiocaps ........................................................ 37.94 mc 

RoseBengal ................................................. 8.75 mc 

Uracil ............................................................ 0.3 mc 

Iodine 132 ............................................................. 10.0 mc 

Iron59 ................................................................... .75 mc 

Iron 59 (P) ........................................................... 250.6 mc 

lanthanum 140(P) .................................................... 190 mc 

lutecium ................................................................ 149 mc 

Mercury 203 ............................................................ 8.1 mc 

Phosphorous 32 ...................................................... 284 mc 

Potassium 42 ............................................................ 2 mc 

Rachromate ................................................................ 4 mc 

Raolein ...................................................................... .77 mc 

Rubidium86 ............................................................ 1 mc 

Sodium 22 ............................................................... .60 mc 

Sodium24 ............................................................. 1 mc 

Sulfur 35 (P-1) ....................................................... 121.5 mc 

Trithyrotope Solution ............................................ .5 mc 

Triomet ...................................................................... 4.2 mc 

Yttrium ...................................................................... 283 mc 

MED!CAL DIVISION CL!NICAL 

........................................... mc 

CONFERENCES - 1960 

July 7: Certain analytical problems and proposed methods-G. C. 

July 14: Treatment of hypersplenism by irradiation of the spleen- 

July 21: Porphyrins-Ray Hayes. 

July 28: Thyroid physiology in diagnosis-Staff. 

August 4: Current problems in thyroid carcinoma localized to neck 

-Staff. 

August 11: Changes in liver of irradiated, Sone marrow treated 

mice-Arthur L. Kretchmar. 

August IS: Audiotaped E. 0. Lawrence Memorial Lecture-by 

Edward Tellcr. as presented at the 1960 Society of Nuclear 

Medicine meeting. 

Kyker. 

F. Comas. 

August 25: Fe-59 in clinical hematology-W. :4. Tauxe. 

September 1: Report on conference on chemical organization of 

cells-Helen Vodopick Goswitz. 

Septembr 8: Bone marrow transplantation in primates and second- 

ary disease in primates and man-Lodewiik Marius van Putten. 

September 15: The acute radiation syndrome in the rabbit-Herbert 

B. Gerstner. 

September 22: Therapeutic use of I-131--8. W. Sittcrson. 

September 29: Some problems in the DNFB determination of 

taurine-Ben Dowdey. 
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October 6: Mult*plc myeloma- David White. 

October 13: Poorly diiiercntiated malignancy presenting as en. 

October 20: Elfrct of cerium on iatty acid mobilization - Fred 

Snyder. 

October 27: Radioisotopes in medicine. decay made easy, the 

Rehovoth conference-Marshall Brucer and D. A. Ross. 

November 3: Trilinear chart of the nuclides-Marshall Brucer and 

D. A. Ross. 

1.131 trentment of thyroid cancer in pregnancy (case report)- 

Herbert Gerstner. 

November 10: Instrumental pH colorimetry--(;. C. Kyker. 

November 17: Oxidalive phosphorylation-Robert C. Nordlie. 

December 1: Midget Eahibit No. 4-Properties of radiation - 
Mnrshnll Bruccr; Penetration of radiation-Ray Hayes; Clini. 

cal-pathological conference-Robert Johnson and Ralph Knire. 

ley. 

December 8: Midget Exhibit No. 5-Interaction of gamma rays- 

Marshall Brucer: Interaction of gamma rays-0. A. Ross. 

December 15: Thyroid physiology in diagnosis-Arthur 1. Kretch. 

mar. 

December 22: Midget Exhibit No. 6 - Interaction of charged 

particles-Marsliall Brucer; Detection of charged particles- 

D. A. Ross. 

December 29: Resin uptake of I-131-triiodothyronine from serum; 

ranges of values for patients with thyroid disease and other 

conditions-Ray Villalva. 

Iargement 01 au~llary lymph node-8iII Kelson. 

MED!CAL DIVISION CLINICAL 
CONFERENCES - 1961 

January 5: Midget Exhibit No. 7-Nuclear Physics Devices-Mar. 

shall Brucer; Cyclotron production techniques-Ray Hayes, 

January 12: Spleen and liver weight correlation in mice with bone 

marrow grafts-Arthur 1. Kretchmar. 

January 19: Midget Exhibit No. 8-The levels of radiation- Mar- 

shall Brucer and Roger Cloutier. 

January 26: 1-131 therapy of thyrotoxicosis and carcinoma of thy. 
roid-Staff. 

February 2: Midget Exhibit No. 9-Radiation safety - Marshall 

Brucer and Roger Cloutier. 

February 9: Two cases of anemia bf undetermined etiology-Helen 

Vodopick Goswitz and Frank Goswitz. 

February 16: Midget Exhibit No. 1 I-Protection devices-Marshall 

Brucer and Roger Cloutier. 

February 23: Idaho Falls reactor accident: preliminary pathologic 

report-C. C. lushbaugh. 

March 2: Effect of total body irradiation on fatty acids of plasma 

and central nervous system-Fred Snyder. 

March 9: Sickle cell anemia with positive coombs and LE cell 

preparation-Frank Goswitz. 

March 16: Midget Exhibit No. 14-Instructions in case of accident 

-Marshall Brucer and Gould Andrews. 

March 23: Midget Exhibit No. 12-Contaminalion; Midget Exhibit 

No. 13-Waste disposal-Marshall Brucer and Roger Cloutier. 

March 30: Therapeutic uses of I-131-Staff. 

April 6: Rapid reprocessing of scan records-P. R. Bell, J. E. 

April 13: Thrombotic thrombocytopenic purpura-Heien Vodopick 

April 27: 1-131 in diagnosis of thyroid disease-Staff. 

May 4: Case presentation-Hodgkin's disease treated by total body 

irradiation-Helen Vodopick Goswitr. 

May 11: Midget Exhibit No. 19-lnstrumcnt for radiation detection; 

Midget Exhibit No. 20-Instrument for radiation measurement 

-Marshall Brucer. 

May 18: Some general thoughts on the treptment of cancer- 

Gould Andrews. 

May 25: Diagnostic procedures for thyroid function-Arthur 1. 
Kretchmar. 

June 1: Midget Exhibit No. 15-Mathematical tools - Marshall 

Brucer and G. C. Kyker. 

June 8: Midget Exhibit No. 16-Characteristics of measurement- 

Marshall Brucer and Craig Harris. 

June 15: Studies on tissue oxygen levels-F. Comas. 

June 22: The effects of local irradiation (CO-60 teletherapy) on 

June 29: Midget Exhibit No. 17-Counting statistics-D. A. Ross 

Francis and C. C. Harris. 

and Bill Nelson. 

peripheral blood and bone marrow-Frank Goswitz. 

and Marshall Brucer. 
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The Division increased its emphasis 011 the study 

of radiation effects. Patients have been given total- 

body irradiation in order to assess clinical, hemato- 

logical, biochemical, and immunological responses. 

These results have been pursued simultaneously 

with studies in experimental animals emphasizing 

particular aspects of radiation effects, especially 

the biochemistry of homologus disease and the 

effects of radiation on the fat of the bone niarrow. 

During the year much attention was give11 to the 

design and construction of a total-body counter 

that will greatly augment the effectiveness of lhe 

Division's program in studying metabolism and 

distribution of certain important radioeletnents. 

RADIATION EFFECTS AND TREATMENT 

Additional recent experience has given further 

evidence that total-body irradiation in a dose of 

about 300 r (without bone marrow treatment) can 

produce remissions in some patients with acute 

leukemia. In these patients, hematologic recovery 

begins earlier than in normal persons accidentally 

irradiated at about the same dose; the significance 

of this is not known. This earlier recovery after 

therapeutic irradiation also has been reported in 

some of the patients irradiated in other clinics for 

kidney transplants. Further work is being done to 

clarify these time patterns of hematologic effects of 

large doses of racfiation. 

Total-Body Irradiation at Relatively 
Low Doses 

Since September 1959, twenty-seven patients 

with chronic leukemia or malignant lymphoma 

have received total-body irradiation in doses of 50 

or 100 r. This treatment has been used for many 

years in various hospitals but is usually given in 

divided doses. It was decided to give a single 

dose, so that the time of the response could be 

clearly related to the time of the dose. M.ost pa- 

tients had no early symptoms attributable to radia- 

tion therapy, but an occasional patient complained 

of nausea or lack of appetite, or both, on the day 

of therapy or the following day. With two excep- 
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tions, these symptoins were limited to the 100 r 

group. 

In patients with chronic lymphocytic leukemia, 

doses of 50 or 100 r produced a gradual diminu- 

tion in lymphocytic count, and enlarged lymph 

nodes usually shrank sonlewhat. Most of the pa- 

tients had subjective improvement. In the smaller 

group of patients with chronic granulocytic leu- 

kemia, distinct hernalologic rcspoilses were always 

seen and some clinical iinproven)ent cas usual. 

No significant benefit was noted at these dose 

ranges in three patients with Hodgkin's disease. 

.. 

Ferhaps the most significant results have been 

obtained in lymphosarcoma. Here regression of en- 

larged lymph nodes was greater than expected and 

in one patient a rather remarkable improvement 

in the bone marrow took place, with disappear- 

ance of extensive lymphoid infiltratioll. 

Bone Marrow Lipids in Animals Given 

Total-body Irradiation 

The amount of fat of the bone marrow increases 

after total-body irradiatim and a study on this has 

been undertaken in animals. Specific questions 

under investigation are: (1) the quantity of in- 

creased lipid in irradiated marrow; (2) the chemi- 

cal composition of the fat as compared with the 

normal marrow fat and with other body fat stores; 

and (3) physiological implications of these qualita- 

tive and quantitative changes in relation to the 

metabolism of marrow cells 01 the metabalis~n of 

the whole animal. Studies in rats have shown that 

the increase in marrow fat following irradiation is 

largely due to an increase in triglycerides. 

Studies of Homologous Disease 

Homologous disease, which has also been called 

foreign bone marrow disease and secondary dis- 

ease, occurs in experimental animals after they 

have been given lethal or near lethal doses of 

radiation and donations of blood-forming tissues 

from healthy donors that are not identical in strain. 

The animals that receive the donor tissue survive 

the ordinary period of radiation death but develop 

a later disease characterized by weigllt loss (in 
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spite of a good appetite), failure of IIair growth, 

and c.sorders involving the lymphatic tissue. It is 

believed that this disease is caused by an immuno- 

logic reaction between the host and donor tissues. 

Evidence indicates that in most situations tlie inaior 

factor is the reaction of the donor tissue against 

the host. This problem has great potential import- 

ance since it seems to be a maior limitation in the 

treatment of high-dose radiation injury with bone 

marrow grafts, and also may be a maior limitation 

in the therapeutic use of other types of tissue 

grafts in humans. 

Cooperative studies at the Institute and the Oak 

Ridge National Laboratory have indicated that en- 

largement of the liver is a major feature of sec- 

ondary disease. Further evidence has recently been 

derived from biochemical data on the livers of 

these animals. Nitrogen content is temporarily re- 

duced by radiation, and fat content is not much 

affected. These findings. tend to rule out a degene- 

rative process as an explanation for the enlarged 

liver, and suggest an increase in cytoplasm, for 

this is the major cellular location of nitrogen and 

phosphorus. The microscopic study of the livers of 

these animals also indicates that the enlargement 

is mainly in the cytoplasm of the cells. 

The aspartic acid of the livers of these animals 

increases above normal, beginning about the third 

day after irradiation and bone marrow administra- 

tion. It remains elevated for at least 35 days, with 

maximal levels reached on the seventh day. It is 

believed that the graft disrupts the balance of 

formation and utilization of aspartic acid in the 

liver. The increase may be the indirect result of 

increased production of purines and pyrimidines, 

which causes the formation of excess glutamate. 

The glutamate, in the presence of the liver trans- 

aminase system, yields aspartic acid. This complex 

biochemical evidence may indicate that the animals 

with secondary disease are undergoing a period of 

very great activity of antibody-forming cells, and 

that the demand for purine and pyrimidine from 

the liver is for the formation of nucleic acid in 

these cells. Additional tracer studies are under way 

to try to clarify this effect. Possibly, the changes 

in the liver in secondary disease are similar to 

those in the general debilitating process occurring 

in patients with extensive cancer-so-called cancer 

cachexia. If so, these studies will have even broad- 

er significance. 

Te le t hera py 

The felettierapy program was started ten ycars 

ago with tire main intent of developing and per- 

fecting niacllines for exlcrnal irradiation, using 

tadioisotopes as tlie source of radiation. Coball-60 

and cesium-137 were found to be of value ant1 

many of the present inachines now in use through- 

out the world were influenced by these early 

ORlNS eflorts. At present, the tcletherapy program 

no longer concerns itself with design of new ma- 

chines, but rather wit11 their clinical application in 

the treatment of disease. The program is restricted 

to limited numbers of special groups of patients. 

Some of these are chosen for evaluation of radio- 

therapeutic possibilities (hypersplenism, carcinoma 

of the bladcler). Some are patients admitted to the 

Division for other studies who also require radio- 

therapy. Opportunities for related studies are 

sometimes afforded, for example, the work on 

effects of local irradiation on bone marrow. 

Many patients treated have leukemias and lym- 

phomas; this is because of the research interest of 

the Division in this group of conditions. The prob- 

lem of detecting occult retroperitoneal lesions in 

patients known to have lymphoma has been solved 

in some patients by performing laparotomies after 

which ports for radiation therapy are planned. 

A consecutive series of patients having carci- 

noma of the bladder with invasion of the bladder 

wall is part of a study of epithelial tumors. The 

purpose is to try to deternline some of the reasons 

for tlie poor results obtained in the treatment of 

this disease. In the past, failure may have been 

due to the difficulty in assessing the true extension 

of the tumor and pelvic metastases by the usual 

means of tumor localization (clinical examination, 

radiography, and cystoscopy). In this series each 

patient had an exploratory laparotomy for the 

purpose of mapping out the tumor and searching 

for lymph node metastases. As soon as the patient 

recovers from the operation, treatment with cobalt- 

60 teletherapy is begun, Twelve patients have 

been treated so far: six have already died (one of 

unrelated causes and with no recurrence); five 

patients are living but with persistent disease; and 

one patient is alive with no evidence of recurrence. 

Although the series is still small, it is clear that 

extra effort to determine accurately the extent and 

location of the tumor will not result in a higher 

percentage of cures. This interpretation is strcngth- 

ened by fhe fact :hat in the failures, tun!or persist- 

ence or recurrence was always at the primary site. 
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Influence of Oxygen Tension on 

Related Radiosensitivity of Tumors 

Tumois ale more sensttrve to radiation wlicn 

they have a large supply of oxygen and are nioic 

resistant to radiation when they are deficient in 

oxygen. An allempi has been made in England to 

use this phenomenon clinically by having patients 

breathe in an atmosphere of increased oxygen len- 

sion while they are receiving local radiation to 

tumors. The theory is that the tumor will be made 

more sensitive to radiation while the sensitivity of 

normal tissues will not be greatly changed. How- 

ever, problems have been experienced. To achieve 

increased oxygen saturation in the body is difficult, 

particularly in tumors, for they often have a poor 

blood supply. For this reason the increase in tumor 

radiosensitivity may be slight. 

An iiivestigation has been underiaken to study 

the opposite technique-reducing the oxygen ten- 

sion in the body during radiation therapy. Since 

the tissues immediately surrounding the tumor may 

have a better blood supply than the tumor, this 

reduced oxygen tension will be more pronounced 

in the tissues around the tumor, and a relative 

increase in the radiosensitivity of the tumor may 

t. 

Study of the effect of oxygen on irradiation of 

tumors. These rats had iumors implanted in both 
legs on the same day. The animal on the left re- 

ceived no irradiation. The animal on the right was 

irradiated while the bloos: supply to the left leg 
was cut off. The tumor O~I the right leg is smaller, 
indicating that irradiation is more effective when 
the tumor is oxygenated. Similar changes occur in 
the bone marrow of the leg. The scar on the abdo- 
men of the rat on the right is a result of an opera- 
tion performed seven days earlier when the artery 
to the left leg was clamped and irradiation was 

given. 

102639% 

t>e gained. On this basis larger and iiiore effective 

doses io tumors might be giver] without increasing 

ttie damaging effect in surroundiclg tissues. Pre- 

1iii)inary studies on rats have beer1 macle to try to 

clenionslrate v,,hether this can be achieved. Tumors 

are implanted in the thigh and oxygen is reduced 

by temporarily occluding the large artery going to 

the leg on the side of the tumor. Bone marrow is 

studied as an example of a normal tissue in the 

same region. The special device used for measur- 

ing Ihe oxygen tension consists of small platinum 

nwdles that are inserted into tissues to record an 

electrical current proportional io the oxygen level. 

Tritiated thymidine is used to indicate the degree 

of desoxyribonucleic acid synthesis in the tumor 

and in the bone marrow after radiation in the 

presence of anoxia. Results so far show that occlu- 

sion. of the blood. vessel has a definite protective 

effect on the normal bone marrow. 

Effects of Local Irradiation (Cobalt-60 

Teletherapy) on the Peripheral Blood 
and Bone Marrow 

While there have been many published studies 

concerning the effects of total-body irradiation on 

peripheral blood and bone marrow, there are few 

reports dealing with the changes produced by local 

port irradiation. Further work was done on this 

problem during the year. Eight patients, six with 

carcinoma of the urinary bladder and two with 

carcinoma of the lung, were treated with cobalt-60 

teletherapy, in general a four- to five-week course 

totaling about 6000 r. Bone marrow was aspirated 

from the irradiated sites before therapy, at mid- 

therapy, at the completion of therapy, and at one, 

two, three, and four months postirradiation. Mar- 

row was aspirated from control sites, not in the 

field of irradiation, at most of these times. Local 

irradiation was followed by a reduced total leuko- 

cyte and absolute lymphocyte counts in the 

peripheral blood. The bone marrow demonstrated 

no morphologic changes in control sites after port 

irradiation. The marrow in the irradiated sites 

showed a profound loss of cells and did not re- 

generate during the four months after therapy. 

However, in some of these heavily damaged mar- 

rows there was persistent incorporation OF tritium- 

labeled thymidine into the remaining blood cell 

precursors, suggesting that some potentiality for 

recovery exists and that the failure of cell repopu- 

Iation may be due to something other than a lack 

of precursors. 
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RADIATION PHYSICS AND 
INSTRUMEfJTS 

' .*.I 

Whole-patient Counting 

The value of nleasuring tlie total radioactive con- 

tent of a patient or a noma1 person has been 

amply deinonstrated. The procedure is useful in 

rate-of-turnover and other physiological studies; in 

toxicological investigations; in clinical diagnosis; 

in the back-calculation of accidental neutron dos- 

age; in monitoring the intrusion of fallout-via air, 

food, and drink-into "normal" people; and in 

evaluating the therapeutic problems arising from 

a wide variety of contaminating accidents. 

Many patients who come to the ORINS hospital 

could be studied advantageously by this method, 

and plans and designs have been under way for 

the past three years. Difficult problems arise when 

an attempt is made to count the activity in any 

large-volume sample at near background levels. 

These problems center mainly around the nature 

and arrangement of the detector and its shielding 

enclosure, but also include the analysis, recording, 

and storage of data. A serious problem exists in 

the ORINS operation: the huge range of activities 

the patients present. They may contain anywhere 

from one or two hundred millicuries (of iodine-1 3 1, 

for example) down to a few hundredths of a micro- 

curie, where the levels merge into the body back- 

grounds found in normal people. No single instru- 

ment covers this large 50 million-to 1 range. Such 

an instrument could be designed, but it would be 

very costly. Accordingly, the plan is to have three 

whole-patient counters: one for the high-dose 

range ("hot-patient counter"), one for the inter- 

mediate range ("warm-patient counter"), and a 

costly "cool-patient counter" for tracer-dose pa- 

tients and normal people, whose count rates will 

be very little above surrounding background. 

Hot-patient Counter. A counter of this type is 

already in use. Since high sensitivity is unneces- 

sary, the detector-to-patient distance can be iiiade 

large-about 2% meters-resulting in more nearly 

uniform and easily repeatable positioning of the 

detector. The patient lies supine on a stretcher a 

little above the floor; a basement floor is used so 

that there is no significant radioactivity beneath 

him. If distribution .is uneven he can Le counted 

both supine and prone, and the results can be 

averaged. The detector is a 2-inch by 2-inch cylin- 

drical, sodium iodide crystal looking down from 

up near the ceiling. Moderate lateral shielding, of 

I 

"Hot-patient Counter," .range: 100 millicuries + 25 
microcuries. 

lead, is used to keep the background down to a 

reasonable level. With the bare crystal, iodine-1 31 

can be counted in quantities down to about 25 

microcuries, but since a pdtient with 100 millicuries 

would overload even this distant detector and its 

supporting circuitry, two lower stages of sensitivity 

have been made possible by means of removable 

slabs of %-inch lead, each of which reduces the 

radiation reaching the crystal by a factor of 10. 

In this way a working range of around 4,000 to 1 

has been achieved. 

Data bearing on the usefulness of this counter 

are accumulating and improvements are being 

made in the method of operation. Since a "monocu- 

lar'' detector, viewing the patient from one side 

only, is likely to be compromised by the absorp- 

tion of some radiation within the source, it be- 

comes highly desirable to use a realistic phantom 

in counting the dose (or a known fraction of it) 

for comparison with the patient. But patients vary 

widely in dimensions if not in composition, and 

an artificial phantom is hard to devise. The feasi- 

bility of using the patient for the phantom is being 

studied by counting him as soon after administra- 

tion of the dose as it becomes evenly distributed 

and before it becomes concentrated in the stomach, 

bladder, or thyroid gland. 

Most of tlie data collected so far deal with the 

movement of iodine through the patient: (1) when 
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f 
f. 
5 normal thyroid tissue is present; (2) when 

nctioning thyroid cancer is present, but no nor- 

k+-yf)al tissue; arid (3) when no thyroid tissue, either 

normal or nlalignant, is there. The most rapid 

9- disappeartrnce occurs, of course, when no thyr.oid 

tissue is present to caplure the administered iodine; 

'in a patient who has had a total thyi,oic!ectomy 

for cancer of the thysoid one should piomptly 

suspect the presence oi hidden metastases if this 

'disappearance does not occur. This series of pa- 

.tients is still small, but it is being expailded as 

i: 

itable patients are referred to US. 

Warm-patient counter. Design of a permanent 

arm-patient counter has been postponed until 

more is learned from the low-level and high-level 

counters. Meanwhile, the use of the present linear 

Scanner for intermediate activity levels is being 

explored. The linear scanner's normal job is to 

sweep the patient through a detecting .gap to plot 

a contour of count rate in terms of posiiion along 

the long axis of the. body. This tells us in what 

cross-section of the patient the administered ac- 

tivity is concentrated. But a scaler can be put on 

the detectors and add up the pulses as the sweep- 

ing process goes on, and the total gives a measure 

of whole-body count. 

This is the whole-body 

counter in the usual sense, designed to provide a 

high-sensitivity detector located in a special count- 

ing room where great pains are taken to reduce 

surrounding background to an extremely low level. 

To provide a suitable location for this counter, an 

underground extension from the north end of the 

middle floor of the hospital is being built. The 

patient about to be counted will leave his clothing 

in an undressing room, take a shower to wash off 

any surface contamination, and put on a clean 

nightgown. He will lie on a stretcher supported 

on a track system so that he can be pushed through 

a circular opening into a steel - and - concrete - 

shielded counting room. Analyzing, processing, 

and recording equipment will be located in the 

adjoining clean laboratory. The detectors will pro- 

vide for spectral analysis so that the various radio- 

nuclides present even in normal people can be 

sorted. This new facility is scheduled for comple- 

tion in late 1962. 

Total-bod y Irradiation Dosimetry 

Aqueous chemical dosimetry is a convenient 

method for the measurement of absorbed dose, 

for such dosimetry systems can be placed in suit- 

ble containers to act as phantom media. The fer- 

Cool-patient Counter. 

rous sulfate system has been used to determine the 

effect of body size on absorbed dose in the ORINS 

cesium-1 37 total-body irradiation facility. Conipart- 

inentalized phantonls simulating an adult, an ado- 

lescent (1 2-year-old), and a child (3-year-old) have 

been used. The compartillentalization made 110s- 

sible the deiermination of the average absorbed 

dose to the different parts of the anatomy as well 

as the average dose to the total body. The ratios 

of the adolescent and child average total-body ab- 

sorbed dose to that for the adult were 1.05 and 

1.07 respectively. Similar ratios for the various 

phantom compartments did not exceed 1.1 2. In 

previous depth-dose measurements in these same 

phantoms, the lowest percentage of the air dose 

encountered was 46%, 52%, and 65% respectively 

for the adult, adolescent, and child. These measure- 

ments indicate that the design of the total-body 

irradiation facility effectively overcomes dose vari- 

ations due to differences in body size. 

ORINS-ORNL Scanner Evaluation 

Program 

In November 1959, the prototype of a new 

radioisotope scanner developed by the Medical 

Nuclear Instrumentation group at the Oak Ridge 

National Laboratory was placed in clinical service 

at the Division. Evaluation of the scanner in clinical 

service was started to test the success of improve- 

ments in collimation, electronics, and recording em- 

bodied in the scanner. An outstanding improve- 

ment offered by this scanner is a 37-hole, honey- 

comb collimator fabricated in gold, with surround- 

ing lateral shielding of tungsten. The gold provides 

greatly increased opacity between the focusing 

holes, while the tungsten gives enhartzed suppres- 

sion of the patient's body background. These fea- 

tures are of special value during the scanning of 

intracranial tumors, where the target to nontarget 

ratio often is low. 

The scanner was first used in studies on thyroid 

disease, and in localization of metastatic thyroid 

carcinoma. To broaden the clinical use, a program 

of localization of intracranial neoplasms was started 

in cooperation with regional neurosurgeons. In 

addition, liver scanning studies are being done. 

The scanner has operated more than 22,000 

hours, with less than 50 hours for niaintenance 

and repairs, Several inlportarit modifications to the 

control system were made, and the scanner use is 

now simpler and operator errors are less likely. 

The digilal photorecording sysjeni has been im- 

. 
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TWO pairs of scans on a patient with cancer involving the liver. All scans were - 

prepared after an intravenous dose of rose bengal labeled with iodine-131. The 

two upper pictures are of the same scan: the one on the right has had additional 

marking to help with interpretation. It shows the findings during a period of 

obstructive jaundice caused by metastatic cancer. On the basis of this scan, the 

patient was given external therapy with cobalt-60 to the areas of apparent tumors 

in the mid-part of the liver. Subsequently the jaundice cleared, the patient 

improved, and the second scan was obtained (lower half of the composite). Again, 

the scan at the right is a copy of the one at the left and has had additional mark- 

ings to help with interpretation. 
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method, in which a scan record is scanned to pro- 

duce a more easily interpretable record. 

' Liver Scanning. For the study of liver disease, 

jnainly colloidal gold-1 98 and iodine-1 3 1 -labeled 

rose bengal (both administered intravenously) have 

been used. A few scans using iodinated human 

Serum albumin have been run in patients with 

metastatic liver disease, but these have not been 

'&warding. Rose bengal is much more informative. 

.The patient is first given 150 to 300 mg of stable 

rose bengal and (about 10 minutes later) 0.3 to 

0.5 millicurie of the iodine-131 preparation. Dis- 

placements of the liver from the normal position, 

changes in size or shape, and the presence of any 

reasonably large tumor or cyst are usually well 

'shown. In a few cases of lymphoma the patchiness 

of the liver scan suggested irregular liver involve- 

ment. Abnormalities of gallbladder. and biliary 

tract function may bc shown; emptying of the gall- 

bladder into the intestine is signaled by the ap- 

pearance of dark patches in the upper-intestinal 

region. Rose tengal does not provide a spleen 

shadow; gc!cl-l98 does so, although only weakly. 

Thyroid Scanning. In thyroid disease the scans 

have been particularly valuable, especially in thy- 

roid carcinoma. Scans are helpful in the estimation 

of thyroid volume in hyperthyroidism, particularly 

after partial thyroidectomy. On the other hand, 

nodules are often difficult to see (as shown by 

subsequent surgery) unless they are of the hyper- 

? 

functioning type. Moreover, it is difficult to tell a 

hypofunctioning nodule from a nonfunctioning one 

with overlying thyroid tissue, and small nodules 

may be missed entirely. 

The Oak Ridge National Laboratory scanner's 

improved suppression of nontarget activity now 

shows physiological structures that were formerly 

masked. This often happens in patients with total 

thyroidectomy, where the dose of iodine-131 is 

large and the relatively high body background 

formerly penetrated the sides of the leaky colli- 

mator. In an uninvolved chest, the normal, slight 

darkening of the heart and mediastinum can now 

be seen as compared with the "clear" lung fields 

on either side. Sometimes, in an athyroid neck, a 

faint, vertical streak of activity can be noted lying 

a little to the left of the midline and extending an 

inch or so above and below the jugular notch of 

the sternum. This might represent iodine held in 

the mucous secretions of the esophagus or trachea. 

f OZb8O2 

Again, with the new scanner, oral iodine is allnost 

routinely seen, perhaps caught in the tartar on the 

teeth; salivary glands are often seen and some- 

times the nasal or lachrymal glands or both will 

darken the atea of the nose. 

In the abdomen the stomach shadow is regularly 

observed as heretofore, but now a weak shadow 

may be seen contributed by the airless and meta- 

bolically active liver, which will sometimes outline 

the right leaf of the diaphragm. Vague blobs of 

darkening are found throughout the abdomen; 

these are usually due to intraintestinal iodine, but 

this is not certain until they move, either spon- 

taneously or in response to manual manipulation 

or to a cathartic or an enema. In one cancer patient 

an area of this kind refused to budge, and it was 

ultimately traced io a bony metastasis in the ilium. 

Radioiodine in the intestinal tract is a severe prob. 

lem in a linear scan, for it may simulate a func- 

tioning area of tumor. 

The general result of the improved scanning 

equipment is that while weak thyroid metastases 

and brain tumors can be seen better than before, 

a number of normal shadows that call for consid- 

erable care in interpretation also are seen. The 

instrumental improvement has required a readjust- 

ment of standards. 

Collimation of in vivo Studies of Distribution of 

Chromium-51 and iron-59 in Spleen and other 

Organs. The value of in vivo studies of the distri- 

bution of chromium-51 and iron-59 has been in- 

creased by the investigation of the physical factors 

influencing external counts over organs such as 

the spleen, with primary attention to the effect of 

collimation. lsoresponse curves were plotted for a 

commercial collimator applied to the side of a large 

plastic tank filled with water. A small chromium-51 

source was placed at multiple locations in the 

water and counts were recorded for each location. 

This was repeated with an iron-59 source. Similar 

curves were plotted for the same detector without 

the collimator, so that the crystal could be applied 

directly to the water tank. Subsequently, spleen 

and liver phantoms containing chromium-51 and 

iron-59 solutions were counted in the water tank. 

The data show that shorter collimators not only 

increase the sensitivity of external counting over 

an organ near the surface but re<-iuce the error due 

to faulty positioning and minimize body back- 

ground . 
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MEDICAL NUCLIDES AND LIPID 
METABOLISM 

Radiation Dose to the Gastrointestina 

Tract of Human Beings 

Unconfined radioactive materials constitute both 

a potential internal and external radiation hazard. 

The possible internal dose may well be more 

serious. Dangerous amounts of radioactivity may 

be accidentally carried directly into the intestinal 

tract through the oral ingestion of contaminaied 

food and water, or indirectly through inhalation 

and subsequent swallowing. If the ingested radio- 

nuclides are not absorbed into the blood stream, 

their radiation dcse will be delivered mainly to 

the intestinal tract. A large fraction of the radio- 

activity produced by reactors and nuclear explo- 

sions is of this type. 

Recommendations on the maximum permissible 

concentrations for vatious nuclides in air and 

water are based on a "standard man" model of 

average human behavior where the intestinal tract 

is the critical organ. It is recognized that people 

may vary considerably with respect to the actual 

dose received from a particular level of contami- 

nation. The extent of the variation for the dose 

received by the lower large intestine in patients 

is the subject of a current study at the Division. 

Extensive variations found in previous in vivo dose 

measurements in animals prompted this investiga- 

tion. The technique involves giving a safe tracer 

dose of lanthanum-140 by mouth and recording 

the fecal excretion in terms of percentage of dose 

excreted and time of passage through the gastro- 

intestinal tract. From these data and from the 

known information about the rate of passage 

through the stomach and small intestine, the dose 

to the large intestine, where it stays longest, can 

be calculated. The methods are applicable to beta- 

emitting isotopes of any half life. The data ob- 

tained indicate a great variation in humans. In an 

extreme example, one patient received 35 times 

the dose to the intestinal wall that another received 

from the same amount of ingested isotope. in 

general, the results confirm that accepted maxi- 

mum permissible dose levels for ingestion of poor- 

ly absorbed radioisotopes of long half-life are 

approximately correct. The results, when extrapo- 

lated to radioisotopes of short half-life, suggest 

that these may be less hazardous than currently 

believed and that the maximum permissible lebels 

could be safely made somewhat higher. 

.i 

-- 

Studies of Fat in the Bone Marrow 

of Irradiated Animals 

Perhaps tIie iriost 511 tking and inipoi.taiit effect 

of total-botly il-lattiatioti is the rccluctiol> in the 

t1uliil.)el- of I>lo~cl-loi nliiig cells iii tlw IJoilc mar- 

row. Along witli tliis rccluction tliet L' is CIII iiiciease 

iii fat in the iiiariow. Studies done witli silicic acid 

ni icrocol unins, t hi ti layer chi-orna t og (a ph y , and gas 

liquid c1ironiatogr;ipiiy have brought forth new 

information on the natuie of the fat change in the 

marrow of rats after total-body irradiation. The fat 

increases up to about 4 or 5 times the normal 

level. The increase in fat is mainly made up of 

triglycerides but other fatty fractions are present, 

including a distinctly abnormal amount of phos- 

pholipids. Fat in the marrow before and after 

irradiation is chemically much like that of the adi- 

pose tissue in liver. It is not known, however, 

whether the increased marrow fat following radi- 

ation results from mobilization of fat from other 

parts of the body or from new formation of fat 

in the bone marrow. In the past, little attention 

has been given to the considerable amount of fat 

found in normal bone marrow, but it may not be 

an inert material, and evidence is developing that 

the fat content of any tissue is important in its 

total metabolic activity. Further studies will help 

to clarify the source of the increased fat in the 

marrow after irradiation. 

The Effect of Stable Cerium 

011 Fat Metabolism 

Development of a striking fatty liver in rats after 

stable cerium is administered intravenously has 

been under study for several years. Cerium is an 

example of a group of elemtnts, similar in chemi- 

cal behavior, that are important because they occur 

in fission products; several of them cause the fatty 

liver change. Earlier reports indicated that develop- 

ment of the fatty liver was related to hormonal 

factors and that a fall in blood sugar levels was 

an important feature of the cerium effect. Corr-ec- 

tion of t!ie blood sugar levels by extraneous meth- 

ods would tend to prevent the development of the 

fatty liver. Removal of certain endrocrine glands 

would also prevent the development of the fatty 

liver. 

Additional work on this problem during the year 

centered around the chemical composition of fats 

that accumulate in the liver, and the ability of the 

liver to release fat for use in other tissues. The 

The use of thin-layer chromatography has revealed 

that the fatty acid composition of triglycerides 
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'om adipose and liver tissues is identical in both 

reated and ceriunl-treated rals. The increase in 

liver fat following cerium is made up of tri- 

cerides and the total fatty acid conlposition ol 

iver lipids under these conditiolls thus be- 

s similar to that of adipose fat. The fact that 

cerides are not qualitatively affected by ce- 

indicates that the esterification of fatty acids 

liver is not selectively altered by cerium. 

use of carbon-14-labeled fatty acids to assess 

relative turnover of the fatty acid occurring in 

lycerides is expected to yield additional evi- 

ce on rhe previously presented concept that an 

eased mobilization rate of adipose fat to the 

ver is the main feature in the cerium-trealed rats. 

ough cerium alters certain enzyme systems, 

has not been demonstrated as a triggering 

hanism for the fatty infiltration. A special pro- 

ure involving the use of Triton, a surface-active 

nt that prevents the escape of triglycerides 

the plasma, has shown that a lowered release 

glyceride from the liver is not an important 

ctor in accounting for the fatty liver induced by 

'Intralyrriphatic injection of 

Internal Emitters 

Solutions of yttrium chloride and cerium chlo- 

ride were observed to localize selectively after 

intralymphatic administration in dogs. These re- 

sults suggest an approach to :he selective irradi- 

ation of lymph nodes in the drainage of a specific 

organ or surgical field. The similar behavior of 

yttrium and cerium indicates that the lanthanons as 

a group are available for this type of use and 

these radioisotopes offer a wide choice in radiation 

characteristics. 

Radioactive preparations were injected into a 

lymphatic made visible in the hind foot of a dog 

by a previous interstitial injection of indirect Sky 

Blue. Radioassay emphasized measurements in 

blood, liver, spleen and lymph nodes both in the 

path of drainage and from the opposite side. 

The fraction in the popliteal and iliac nodes on 

the injected side exceeded that in liver and spleen, 

sometimes several fold, with a relative radio- 

activity usually several hundred times that of the 

next most concentrated localization. The volume of 

the dose and its rate of injection appear to be 

important factors, as do the nature and dose of 

the chemical. In these preliminary observations a 

small group of animals was studied in a variety of 
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ways 10 include the widest possible scope of vari- 

ables. Studies are now in progress to extend and 

confirm the findings. 

DIAGNOSTIC AND THERAPEUTIC 
KADlOlSOTOPES 

Carcinoma of the Thyroid 
Carcinoma of the thyroid has been a long-term 

interest of the Division. Current concepts of the 

disease have been altered significantly. A few 

years ago it was believed that only a minority of 

patients with this disease had lesions that would 

show any significant ability to concentrate the 

radioisotope, and for the rest, radioiodine was of 

no value. It has been found that in a majority of 

patients the lesions show at least some "uptake" 

of radioiodine. Even if this is not of a level to offer 

effective therapy, it may allow effective diagnostic 

studies. The principal reasons for this apparent 

change have been alterations in methods of study 

and improved equipment. In patients who have 

had a total thyroidectomy for carcinoma, large test 

doses of one-to-five millicuries are used. Efforts to 

locate lesions are made after most of the unbound 

isotope hss been excreted, usually at least three 

days after the dose is given. Lesions formerly 

missed are now detectable with the improved Oak 

Ridge National Laboratory area scanner and the 

Division's linear scanner. 

Encouraging results continue in patients with 

papillary and follicular carcinoma of the thyroid 

with out distant metastases. This involves, first, a 

total thyroidectomy and resection of enlarged 

lymph nodes without radical neck dissection, fol- 

lowed by test doses of radioiodine. Further surgery 

is carried out for areas of radioactivity found on 

scans. Surgery is given up if the functioning tissue 

cannot be located even with the surgical probe 

counter, or if the area of activity is nonresectable 

without excessive functional impairment; for ex- 

ample, lesions involving the larynx itself or foci 

at the site of entrance of the recurrent laryngeal 

nerve. If functional foci of tumor remain after all 

reasonable surgical attempts, therapeutic radio- 

iodine is given. Until now none of the patients in 

!his particular group has been found to have dis- 

tant metastases or other evidence of failure refer- 

able to the omission of radical neck dissection. 

Several patients who have had radical neck dis- 

sections at other hospitals have been found to have 

residual tumor in lymph nodes 011 the side of the 

operation, as well as on the opposite side and 

near the midline. 
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New cletectioii niernods have presented sor)ie 

new problems. Patients previously believed to 

have "blank" necks by earlier scanning methods 

are no\v sometimes found to have foci of rarlio- 

activity. Sornetimes these are not newly develop- 

ing lesions but new detection of lesions that have 

been in existence. The "high-level" whole-bod 

counting setup has also revealed evidence of small 

amounts of functioning tissue in the relention 

curve patterns. 

In addition, these areas of slight uptake, now 

detected by the large test dose and tht: more sen- 

sitive instrumentation, cannot always be eradicated 

completely by radioiodine therapy, even though 

clinical control of the disease may be satisfactory. 

Development of Radioisotope 
Diagnostic Tests 

The measurement of urinary hippuric acid exre- 

tion after oral or intravenous administration of 

sodium benzoate is Quick's well known liver func- 

tion test. The analytical technique normally used 

in the test is time consuming and subject to certain 

inaccuracies. Use of a labeled benzoate would con- 

siderably simplify the analytical procedurc. lodine- 

13 1 -labeled 0-iodo-benzoic acid lids been prepared 

by direct synthesis and by an exchange reaction. 

In vivo experiments in animals indicate, by the 

.- absence of any appreciable iodine-131 uptake in 

the thyroid gland, that the iodine bond is stable. 

Further studies will be carried out to determine 

whether this radioisotopic technique warrants trials 

in man. 

Benzoic acid is detoxified and excreted in urine 

mainly as hippuric acid; a small portion is also 

excreted as benzoyl glucuronate. Other workers 

have reported that the benzoyl glucuronate excre- 

tion may be a more sensitive indicator of liver 

function than hippuric acid excretion. Preliminary 

work indicates that labeled hippuric acid and ben- 

zoyl glucuronate may be readily determined in 

the presence of each other through the use of 

counting and solvent extraction techniques. 

TRACER AND BASIC BIOLOGICAL 

STUDIES 

Antibody Synthesis by Human Cells 

An in vivo tissue culture system has been de- 

veloped for propagation of human cells and the 

study of their antibody-forir,iiig ability. This in- 

volves the use of a small plastic device shaped 
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llhe a wastier uscd on d garden hose. Tlie two 

open sides can be closed by attaching sheets of a 

special fine-mesh "milipoic" filter. This filter has 

holes in it about 11'7 the diarneter of J red blood 
cell and thus will not allow cells lo inove in or 

out but will allow tissue fluids to diffuse freely. 

The procedure is as follows: Lymphatic or bone 

marrow cells are obtained from a patient at the 

time of surgery or by aspiration. These cells are 

placed in the capsule suspended in a Iiqyid me- 

dium and a small amount of antigen is placed with 

them. The capsule is sealed and placed in the ab- 

dominal cavity of a mouse that has received a near 

lethal dose of radiation to prevent its own im- 

munologic responses from being active. After a 

week to ten days, the capsule is removed and the 

liquid is studied for the presence of antibody. 

Serum also is obtained from the mouse .-is a control 

determination. In some of these experiments it 

has been possible 10 prove clearly that the human 

tissue in the small capsule produces antibodies in 

response to the antigen placed with them. In these 

cases, a serum agar diffusion procedure has shown 

the presence of human gamma globulin in the 

capsule, indicating that the antibody was not of 

mouse origin. The human gamma globulin could 

not be detected in chamber fluids that were nega- 

tive for the presence of the antibody. Another 

proof that the antibody is not of mouse origin is 

that it is not detected in the serum of the host 

mouse. Additional studies have shown a marked 

uptake of tritiated thymidine by prcinitotic cells 

in the chambers after as long as 14 days of incu- 

bation in the host mouse. 

Specific Activity in Radioisotopic 
Measurements 

In a laboratory procedure designed earlier for 

nuclear medical te. ching, the goldfish proved con- 

venient for il1ustra;lng the effect of specific activity 

on radioisotopic uptake. The model consisted of a 

series of dilutions of physiological saline contain- 

ing equal amounts of tracer sodium-22 and widely 

differing amounts of total sodium. After placing a 

small goldfish in 200 ml of each dilution, the 

tracer remaining in solution was measured at inter- 

vals during two days. 

The present model uses ten 3- to 4-inch goldfish 

in a 4-liter volume of liquid placed in a small 

aquarium designed for radioactive solutions. In 

com par at ive mea suremen t s with sod i um-22, and 

clilor-ine-36, the sodium and chlorine tracers were 

used in siniilar series of sodium chloride dilutions, 



and radiophosphate (Pi’:) was used in analogous di- 

lutions of phosph,ite Iiuffer, pH 7. The sodium and 

the chloride tracers gave similar qualitative results, 

but sodium exchanged faster. In a series of 18’5. 

1/50, 1/200, 1,/500, 1 : 1000 physiological saline, 

the movement of tracer sodium into the tissues of 

dilution and more than 60% for the 1/1000 dilu- 

tion. Expressed as millimoles of total radioactive 

and stable ion per kilogram of fish, the order of 

uptake was reversed. For example, the fish re- 

milligram in 2 days from the most concentrated 

pool, and less than 1 millimole in 5 days from 

the least concentrated pool. By comparison, the 

tracer phos;>hate gave less unifarm results. Auto- 

radiography, ,however, showed similar gradations 

for typical series with each of the three tracers. 

Sm a I I-An im a I Linear Scanner: 

Calibration and Use 

Numerous radioisotopes of possible diagnostic 

and therapeutic use have not yet been tried in 

patients. Such trials call for preliminary study in 

animals, and it is difficult to determine distribution 

patterns and excretion rates. External measurement 

of radioactivity in cross-sectional segments of an 

animal provides data on the internal behavior of a 

radioisotope. Although the information is incom- 

plete, rapid screeninq for distribution and repeated - 
measurements on the same animal offer advan- 

tages that are unavailable with destructive testing. 

The Division’s small-animal linear scanner has been 

calibrated for iodine-131 in the rat and applied to 

verify thyroidectomy in animals used for metabolic 

studies. It has also proved useful with other se- 

lected radioisotopes, injected by various routes, 

including sodium-24, potassium-42, scandium-46, 

niobium-95 and cerium-1 44. Repeated scans at in- 

creasing time intervals enable rapid estimation of 

the changing distribution. 

ting a large scale monitoring of the oxidation of 

carbon - 14 - labeled metabolites administered to 
Quantitative C” Assay of Thin-layer 

Chromatography Plates small animals. 
A fast and reliable technique was developed for 

recovering radioactive (carbon-1 4 and tritium) fats TRAINING 
after chromaiogi.aphic separation on thin layers of Preccptorship training continued, although at a 

silicic acid. The procedure requires no elution steps, somewhat reduced level from previous years, be- 

which makes it ideal for quantitative measure- cause of a scarcity of suiiable candidates for the 
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nients in metabolic studies of complex fats isolated 

from tissues. 

Apparatus for in vivo C”’0, Collection 

and Subsequent Scintillation Counting 

A convenient method for collection and radio- 

active assay of carbon-14 dioxide involving no 

transfer steps was developed to study the oxida- 

tion of C”-labeled materials administered to small 

animals. The exit tube from the chamber was con- 

nected to a scrubber (B) containing 5 ml concen- 

trated H2S04 for removal of exhaled water. The ex- 

haled gases were circulated through the system by 

the kneading action of a sigma motor pump (C,D) at 

the rate of 185 ml per minute. The carbon dioxide 

was collected in a liquid scintillation vial contain- 

ing 4 ml of hydroxide of hyamine 10 x. Two such 

vials were connected to a Y tube (E’ and E‘) with a 

pinch clamp (F) used for diverting the gas flow into 

only one of the vials. A filter paper disc w3s in- 

serted around the delivery tube going into the 

hyamine to prevent spattering. The return system 

to the metabolism tube consisted of an empty vial 

(G) (to serve as a trap for preventing the entry of 

H,SO, into the counting system), a vial containing 

concentrated H2S0.1 (H) (to absorb any methanol 

evaporated from the hyamine), and a balloon (I) 

containing about one liter of oxygen. (See illustra- 

tion on Page 22). 

After allowing the expired gas to flow through 

a given vial for 15 minutes the flow to that vial 

was turned off and diverted to the second vial and 

the process was repeated. Ten minutes after cessa- 

tion of flow to a vial, the filter-paper disc was slid 

off the delivery tube into the counting vial and 

15 ml of scintillation cocktail (4 g PPO, 0.1 gPOPOP 

in 1 liter toluene) were added to the vial. The 

delivery tip was always rinsed with a portion of 

the cocktail. The contents of the vial were mixed 

and the radioactivity was measured with a Packard 

Tri-Carb liquid scintillation spectrometer (high volt- 

age tap 5,lO-70-100 windows). Recovery of radio- 

activity was tested by liberating a known quantity 

of CI1O:, from Na2C”O:,. 

The apparatus offers the advantage of permit- 
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Apparatus for collecting cl.'ol (in vivo) for direct scintillation counting. 

fellowship program. The short-term residency pro- 

gram was maintained and there have been, or are 

scheduled, six resi,dents in radiology for three- 

month periods. Four medical students were at the 

Division during their off-quarter following their 

junior year, under sponsorship of the Abbott Stu- 

dent Fellowship in Nuclear Medicine. Visiting 

foreign scientists during the year include one from 

Japan, on a Damon Runyon Fellowship; one from 

the International Atomic Energy Agency (Thailand), 

and one from Germany on a Fellowship in Clinical 

Investigation. In addition, there is one advanced 

student from Japan under sponsorship of the 

Picker Foundation. Experience also was provided 

for seven college student trainees in the ORlNS 

summtrr training program, and four research par- 

ticipants were assigned to the Division for the 

summer quarter. 

TRAINING COURSES 

Qualification courses for physicians were con- 

tinued. Additional space permitted expansion to 

24 participants in each session. Each three-week 

course is given in one-week sessions as Preclinical 

I, Preclinical II ancl Clinical Ill. The Clinical Ill 

week for one of these sequences is given at the 

Mayo Clinic. The scheduling of Preclinical I and II 

for residents was modified. These are given in 

col1tinuous two-\n,eek sessions to eliminate the ex- 

pense of one of the round-trip fares to Oak Ridge. 

With further experience in the laboratory sessions, 

it was found worth-while to modify some of the 

experiments. The experiment on specific activity 

and cationic exchange across a men-rbrane was 

refined and enlarged. The refinements on these 

experiments are bascd 017 use in previous training 

courses. The aim has been to provide the most 

vivicl and foolproof laboratory exercises to prop- 

er-Iy grouncl the participants in the clinical uses of 

ra d ioi sot o pes. 

A training device was designed and constructed 

to denionstrate the principle of operation of Deka- 

tron tubes. 

All the midget exhillits, "What Physicians Should 

Know About Radioisotopes," were completed and 

explanatory texts were printed. A draft copy of 

tliis material was bound for distribution and study. 

These 40 exhillits were reviewed at staff confer- 

ences. Thus a ireview of Imsic data was ;)r.ovided 



Courses and seminars in the preclinical and clinical 

uses of radioisotopes are presented regularly at the 
Institute’s Medical Division. 

for the staff, and instruc:ion was given to the visit- 

ing participants. 

The special advanced course for the year was a 

five-day synlposiuin entitled “Advances in Clinical 

Radioisotope I nstrumentai ion.” Sixteen guest 

speakers, experts in thei:. field, from Oak Ridge 

and from institutions throughout the country pro- 

vided lectures along with members of the Division 

staff. 

The Division staff participated in other training 

activities. In cooperation with the Biology Division 

of the Oak Ridge National Laboratory, a workshop 

was presented on “Radioisotcpes in Biomedical 

Research“ for the Pathology Study Section of the 

National Institutes of Health. A two-day special 

seminar was presented for members of the staff 

in: er es ted hem at o I og y . A nioz C he r n off, University 

of Tennessee Mcmorial Hospiral, and Alfred Kraus, 

University of Tennessee School of Medicine in 

Memphis, were :h-. guest coiisultants. The ciiscus- 

sion centered around special clinical hematologic 

patients seen in :he Division during the year. The 

Division staff also took part in The Basic Course in 

Radioisotope Techriiques Given by the Institute‘s 

Special Training Division; ;he Armed Forces Aledi- 

cal Symposium a: the Field Comi:iancl DASA, Sari- 

dia Base, F3!!:uq!15rcjue, N. hl., ancl in a variety of 

symposia for niedical societies. These meet inazs in- 

cluded the American A!edical Association, Clinical 

Session, Denver, Colo.; Denison (Texas) Medical 

Society Postgraduate Seminar.; Special Training Di- 

vision Summer Teaclier’s I list itute; No1-t 11 Carolina 

Medical Society, Posrgraduate Sylnposiulll, Toledo 

Acadeiiiy of Medicine; Coloi ado State Medical 

Society; Pac!ucah (Kcntucky) Mcdical Society. Staff 

merlll>els iilso pal ticipatcd in the Illsfituie’s Travel- 

ing Lilcluie Program 

PATIENT DAYS 
July 
Augur1 

Seplembrr 

0 c I o h e r 
Novrmber 

Decen ber 

January 
February 
March 

April 

Ma Y 
June 

... 

327 

370 
382 

504 

486 

340 
310 

332 
392 
483 

401 

367 

Total Palirnl Days . 4694 

Average Pcr Month 391 

Average Per Day 12.8 

ISOTOPES USED BY MEDICAL DIVISION 

Chromium51 ...................... 1. 

Hippuran .................. 3. 

Barium 133 ..... ... 0.4 

Cobalt 57 ....... 

Gold 198 ........ 

Iodine 125 ................ 
Iodine 130 ............... 
Iodine 131 

... 0.22 ... 

... .. 1090. 

..... 2. 

Oriodide ........... .... 4745. 

................ 

55.2 

... 20.4 Radiocaps ............ 
Rose Bengal 
Risa ............. ........ 21.25 

2.10 

5.B 

.... 8. ....... 

Iron 59 ....................... 0.5 

Iron 59 (P) ... 
Lanlhanum 140 .......... 

Mercury 203 

Phosphorus 32 

275. 

..... 290. 
Rachromate .. 10. 

Raolein .............. 0.75 

Thulium 170 ....... 50. 
Thymadine .... 0.5 

RESIDENT IN CLINICAL INVESTIGATtON 

JAMES PICKER FOUNDATION FELLOW 

ABBOTT STUDENT FELLOWSHIPS 
IN NUCLEAR MEDICINE 

...... 0.75 Sodium 22 

3.5 Trio nre t .. 

Karl F. Hubner-Homburg/Saar, Germany 

Takashi Honda-Kanarawa Cily. Japan 

Frances Klinman-Woman‘s Medical College, Philadelphia. 

Michael G. Chen-University of Michigan, Ann Arbor, Michigan 

Tom DiSilvio-Strilch School of Medicine, Chicago, Illinois 

John A. Fermster-Meharry Medical College, Nashville, Tennessee 

Pennsylvania 

RESIDENT PHYSICIANS 
Nathan T. Cri,com-MJssachusclt, Gencral Hospital, 8oslon. 

Robert A. Nebesar-Massachuselts Gcrleral Hospital. Boslon. 

Jamci J. Pol!.iid-M~sracliuset~s General Hospilal. Barston, 

Abbotf M~II~.r-Massachu~rlls Grncral HosJ)ilal, Boston. 

Massachusetts 

Massachusclls 

Massachcrctfs 

Massachusclls 



' .._.I 

Carl 1. Slvbblrlnrld- Bnronrrs Erlnngrr Ho,p-tal. C haiianoogr, 

Harvey H. Grime- Brroncss Erlangrr Hospitdl, Chdtlanoogn, 

Tennessee 

Tennessee 

MEDICAL DIVISION COURSES 
Preclinical 1 lor Residents, July 24 28, I961 

Pri.clinical I, August 21.25, 1961 

Preclinical II for Rrsiclcnts, Srplcnibrr 25.29, I961 

Advnnccs in Clinical Radioisotope Inslruniunlalion, 

Prcu.n.cnl II, December 4.8, 1961 

Clinical Ill, January 22-26, 1962 

Preclinicnl I, February 19-23, 1962 

Preclinical I for Residents, March 26.30. 1962 

Preclinical II for Residents, April 2.6, 1962 

Preclinical II, May 21-25, 1962 

October 23.27, 1961 

I4 Particitianls 

19 l'arlBcil>dnts 

12 t'arlicipaols 

33 Parlicipants 

20 Participants 

19 Parlicipants 

24 Parlicipants 

23 Parlicipants 

20 Participants 

26 Participants 

MEDICAL DIVISION CLINICAL 
CONFERENCES-1 961 
July 6: The use of I 132 to follow thyroid function after radio- 

iodine therapy of hyperthyroidism--Ralph R. Cavaliuri, head, 

thyroid clinic, U. S. Naval Hospital, Bethesda, Maryland. 

Preliminary work on n whole-body counter designed lor 

use with diagnostic and therapeutic dose levels-D. A. Ross, 

John C. Travis snd Vichai Poshyachindn. 

July 13: Midget exhibit no. 18-calibrstion-Marsl~aIl Brucer and 

Roger Cloutier. 

July 17: Midget exhibit no. 22-thc Geiger-Muller tube-Marshall 

Brucer and Roger Cloutier. 

July 20: Specific r.adiosctivity in tracer studies (goldfish)-G. C. 

Kyker. 

July 24: Presentation of two cases receiving radioiodine therapy- 

6. W. Sitterson. 

July 27: Discussion of the treatment of two patients with carci- 

noma of the thyroid-Staff. 

August 3: Midget exhibit no. 21-the ionization chamber - Mar- 

shall Brucer and Craig Harris. 

August 31: Midget exhibit no. 23-the scintillation crystal-Mar- 

shall Brucer and Craig Harris. 

September 7: Case presentation-remission in acute leukemia after 

total-body irradiation without bone marrow infusion - D. A. 

White. 

Scptember 12: Case presentation-papillary carcinoma of thyroid 

--I 131 studies including whole body counting-Staff. 

Seplcrnber 14: Midget exhibit no. 24-electronic circuits-Marshall 

Brucer and A. C. Morris, Jr. 

September 21: Hematologic studies and autopsy findings in the 

black-necked tamarin-Nazareth Gengozian and Bill Nelson. 

September 28: Chromium and iron studies in hematologic disor- 

ders-D. A. White and 6. M. Nelson. 

October 5: Midget exhibit no. 26-Ihe spectrometer - Marshall 

Brucer and Craig Harris. 

October 19: Midget exhibit no. 25-the scaler-Marshall Bruccr 

and A. C. Morris, Jr. 

July 10: 

24 

Octobv~ 26 Crrr t~v~~wnl~l~ons thyroid c~vc~noma--Stall. 

Norrml,rr 2: Rrpoit 003 I18p lo Soulh Ame,ncr--f. Comas 

Nort.niler 9: four yrrr ~tudy of cho~eslt~tol.l~i>id lowering agcnls 

in 20 diabclic patirnl, -W. E. Cotnrtzrr, prolessor of bio. 

rhrmistry, School of Mvdicittt.. Univrrslty of North Dakota, 

Noremlier 16. Case ,,,rwntations - Iwo pali+*nts wilh dirgnoslic 

ptohlerns in Iii.matolugy.-- Stalf. 

Novenibcr 30. Extt.rnal counts 01 Cr:" and Fc!..'!' .- Mock splccti 

liver plmntonis-Viih.ri Posliyacl~inda and Bill Nelson. 

December 7: Cobalt-laliclrd vitamin Dll. rnrasureiiirnts - C. C. 

lushbaugh. Lor Alanros Scientific Lnboratory. 

December 14: Expcriencr will1 I 131 at the Colonihinn National 

Cancer Ins~itule, Colombia. SouJi A.nerica.-Efraim Otero. 

December 21: Nuclear lallout--Roger J. Cloutier. 

MEDICAL DIVISION CLINICAL 
CONFERENCES-1 962 
January 4: Chronic ancniia associaled with unexplained bleeding 

from the GI tract-David A. White. 

January 11: Treatmcnl of carcinoma of the maxillary antrum with 

multiple radioaclive sources - Paul SI. Aubin, Massachusetts 

General Huspital. 

January 18: Thiec deaths from thyroid carcinoma-Bill M. Nclson. 

Janudry 25: The triiodotliyroninc iri vitro uptake test - W. N. 

February 1: Dealh from local recurrence of thyroid carcin,>m.>- 

February 8: lnlernal dose-Ray Haycs. 

February 15: 1362 Modern Melliods Analylical Symposium-G. C. 

March 1: Thin layer chromatography of bone marrow lipids-Fred 

March 8: Biochemical studies in homologous disease-Arthur L. 

March 22: Design problems in the low.background facility-D. A. 

April 12: Plasmapheresis and leukocyte transfusion-Ralph Kniseley 

April 26: Antibody formation in diffusion chambers - Nazareth 

May 3: Negative pi mesons-F. Comas. 

May 10: Particle acceleralors and more about pions - Roger 

May 17: Whole body counter: Hot patienls and warm patients, 

May 31: Combined oral Fe"!' absorption test and La'.'" study of 

June 7: 

June 11: Principles of gel filtration-Bertil Aberg, departmen! of 

clinical biochemistry, Royal Veterinary College, Stockholm, 

Sweden. 

June 21: Somatic chromosome aberrations in irradiated human 

subjects-M. A. Bender, biology division, Oak Ridge National 

laboratory. 

Tauxe, Mayo Clinic, Rochester. Minnesota. 

Bill M. Nelson. 

Kyker. 

Snyder. 

Kretchmar. 

Ross. 

and Karl Hubner. 

Gengozian. 

Cloutier. 

st.itus report-William D. Gibbs. 

GI transit time-Bill M. Nelson. 

Continuous flow paper electrophoresis-Ray Hayes. 

June 28: Irradiated bone marrow lipids-Fred Snyder. 
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